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I. — On neto s]}ecies of the Gams Plectopylis of the Family Helicidce. — By 
Lieut. -C oLOOTL Goi)wrxN--AusTEK, F. R. G. S., F. Z. S., <&c., late 
Beyuty By/^erintendent Topoyrafkical Burmy of India. 

(Received October 7th, 1S78; — Read March 5th, 1879.) 

(With Plate I.) 

Since the paper on the shells of this group of Helices was published 
ill the Proceedings of the Zoological Society of London, Nov. 17th, 1874, I 
liave had the good fortune to obtain three new species, one from Tenasseriin, 
among a collection of shells made by Mr. O. Limborg, of which a list is 
being prepared ; the other two are from Eastern Assam. I give a plate, 
drawn with the aid of the camera lucida^ shewing enlarged the arrangement 
of the internal which differ materially from all those I have as yet 

examinGd and figured ; these differences form the best of characters by which 
the species may be determined, Some^conchologists may be inclined to 
doubt the persistence of these internal characters ; personal observation is, 
however, the best means of settling such a point. Having a very largo 
number of P. hr achy discus^ described below, I set to work and broke open 
42 specimens without finding the very slightest variation ; of P. hraJma 
thirteen were examined with the same result ; there is some slight variation 
in the young, but only in so far that the harriers shew an undeveloped state, 
the general arrangement being the same. In P. achatina^ I found perfect 
similarity in some 12 specimens, and the result has been similar in all other 
species that I have examined. I think we may therefore feel certain 
that such internal structures, depending as 'they do on the form of the 
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animal, its mantle and secreting organs, will be as persistent as the shell 
itself, and that their form and relative positions being more complicated 
and more pronounced than mere outward shape, any divergence in the 
former is of importance and more noticeable and noteworthy in a specific 
sense. The animal, I am sorry to say, I have never had an opportunity of 
examining very closely. 

P. slianensis, Stoliczka, (J. A. S. B., 1873, p. 170,) overlooked in my 
first paper, is I find, the same as P. trilamellaris^ which I described in the 
P. Z. S., Jany, 1874, from Burmah ; so this last title will not stand. 
Perd. Stoliczka’s fine collection of shells passed to the Indian Museum, and 
Mr. G. Nevill compared the two shells and settled their identity. It 
should be placed after No. 12, per ar eta. 

Helix (Plecfopylis) brachydisctis, n. sp. Plate I, fig. 1. 

Shell dextral, umbilicus very open and shallow, very discoid, rather 
strong, dull umber-brown, epidermis thick with a cloth-like texture, finely 
and beautifully ribbed longitudinally ; in young fresh shells the upper outer 
margin is closely set with a strong regular epidermal fringe about *075 
inches long. Spiro c^uite flat, approaching the concave in some specimens, 
the apex itself having a subpapillate form. Whorls 7, the last rather flat 
on the side and angular above, descending at the aperture, which is very 
oblique and oblate. Peristome strongly reflected, thickened, white, the 
margins connected by a well raised ridge, notched above and below. A long 
horizontal lamella is given off from the upper middle portion of this 
towards the vertical j)arietal lamina, but only extends for 0*20 inches, 
then terminates, but at T5 inches is again developed, becoming thicker and 
higher as it approaches the vertical lamina and ending Just short of it, 
in this respect being similar to P. perarcia. 

The parietal vertical lamina is pointed above and gives off from the 
lower basal end a short lamella towards the aperture, and a very slight 
short thin, free lamina is to be seen just below the vertical barriers. Pala- 
tal teeth simple, six, the 2iid, 3rcl, 4th and fith, are the best developed, the 
1st and last are small, 2nd the longest. 

Animal not observed. 

The measurements of the si^ecimen drawn and of the largest specimen 
are respectively — 

Major diam. 0*82. Minor diam. 0*68. Alt. at axis about 0*24 and 

,, ,, 0*95. „ „ 0*83. „ „ „ 0*28. 

Hab. — T his shell was found by Mr. 0. Limborg on tbe bigli range of 
Mule-it, east of Moulmein, Tenasserim, and in the neighbourhood. Pie 
collected an immense number in a dead bleached state, but only a dozen in 
a fresh state ; the others were, however, exceedingly valuable for proving, 
as above shewn, the persistency of the internal structure in all. 
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This form should be placed between No. 11, P. ^^seudoiihis. and 
No. 12, jyerarcta in my key to the species, vide P. Z. S., 1871, pp. 612, 613. 

Helix (JBlectopylis) Oglei, n. sp., Plate I, fig. 2. 

Shell dextral, widely uinbilicated, sub-discoid, dull pale brown with 
close-set sienna markings crossing the whorls. Epidermis thick and nacre- 
ous, and somewhat rough. Apex flat but slightly concave, the whorls rising 
regularly. Whorls 8, the last descends slightly near the aperture, which is 
very oblique and ovate. Peristome slightly I'efieeted, white, continuous on 
the body whorl, but not strongly developed. Palatal teeth 6, 3rd, 4th and 
5th equal, 6th longer, double. On the parietal side is one single vertical 
lamina with butti^ess-like supports on posterior side above and below. 

Major diameter 0’65 ; minor diam. 0-58 ; alt. axis 0*25 inches. 

Hab.— T he above shell was discovered near Sadiya, Assam, by Mr. 
M. T. Ogle of the Topographical Survey, after whom I have much plea- 
sure in naming it. Mr. Ogle collected and sent me a very fine collection 
of land-shells from this eastern part of the Assam valley, comprising many 
new and interesting species, which I am engaged in working out. The 
nearest species to F. oylei is serica of the Burrail Eange, but the former is 
very much larger and may be known at once by its less flattened form and 
darker rougher surface. In the synoptical table of this sub-genus, P. Z. S., 
1874, p. 612, this shell should follow No, 1, F, serica^ G.-A. 

Helix {Fleet opylk) bralima, n, sp., Plate I, fig. 3. 

Shell sinistral, rather closely umbilicated, diseoidal, pale ochry-brown, 
finely and regularly striate. Apex flat yet slightly convex. Whorls 7, 
last angular above and rounded below, slightly compressed behind the 
aperture and hardly descending. A^^erture lunate, oblique. Peristome 
slightly reflected and thickened, white, continued as a callus on the body 
■whorl. . . ■ ■ 

Internal structure complicated ; the parietal vertical lamina is strong 
and gives off a short horizontal lamella at the lower end j above this are 
two other and parallel free lamella},^' both short, the lower being the best 
developed ; the upper is occasionally united to the upper end of the vertical 
barrier. There is a very thin thread-like lower free lamella extending to the 
peristome and uniting with the parietal callus. The palatal are 

arranged in two rows, those of the anterior row are few and large, four in 

* In three cases out of twelve I examined, the ii])per lamella was united to the 
vertical harrier, hnt this does not affect the order of position and arrangement of all 
these processes in this species, 
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number, tlie two upper long, narrow and adjacent, the Srd is a flattened 
domedike mass, the 4 th is long and cumng inwards. Behind this at a short 
distance is the second row, consisting of fourteen very ^ninute, closely 
arranged, thin, longer or shorter tooth-like processes, those on the iix^per 
side being slightly the largest. 

Major diani, 0'85 1 minor diam. 0*32 ; alt. axis 0*2 inches. 

TIau. — T his very interesting new form was also obtained Mr. Ogle 
near Brahmakhund, eastern Assam, at 1,000 feet elevation. 

The arrangement of the internal barriers is unlike any species of this 
sub-genus I have yet examined, and shews a decided departure from, the 
usual North-East Frontier forms, a sort of foreshadoAv that in the mountains 
further east this particular development is to be found of a like or more 
marked character. 

In external form the |>resent species resembles P. sliiroiensis^ hut may 
be distinguished from it by the coarser epidermis and more regular striation, 
and the broader wider size of the last whorl near the ax^erture, shelving no 
constriction. It is of interest to note that the flattened dome-like barrier on 
the x^alatai or mantle side coincides Avith the vertical barrier in jB. shir oiemis 
where we see the distinct result of two teeth fused as it Avere together. 

This sx^ecies should come in after No. 18, P. refiiga, var. destrorm^ as a 
sub-section V of group B of the key in P. Z. S. Palatal vertical flim only 
compound, in tAvo rows, numerous. Horizontal parietal laminw short. ^ 



II. — On the Operations for obtaining the Discharges of the large Divers in 
TTp>per Assam^ daring Reason 1877-78. — Py Lietjt. IT. J. Habila.i?', 
II. 'Et,,in charge Assam Valleg Series, Surveg of India. Commimicated 
Ig Majoii-Genl. J. T. Walkee, E. E., 0. B., E, 11. S., Simegor 
General of Ind la. 

[One of the Survey Operations during the held season of 1877-78 was 
to explore as much as possible of the region between the Subansiri and the 
Hihang Eivers, AAuth a view to ascertaining Avhich of these tAVO affluents of 
the Brahmaputra river had the best claim to he considered the recipient of 
the Sanpo Eiver of Thibet. As there was reason to fear that political 
difficulties might inteiwene to prevent the survey officers from xmoceeding 
a sufficient distance into the interior to settle this disputed point, Lieut. 
Harman was directed to measure the discharges of the several rivers at 
various points, and to ascertain the volume of Avater in each river in order 
that additional evidence might be forthcoming on , an interesting geogra- 
jffiicai x>robIem. The folloAving paper gwes the details of these operations. 

J. T. W.] 
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;. ,Tiie . first iwer : measBre Was,, tli.e/SubaiisirL The method, .of . proee- 
dure w,as as, follows, 'and the,' same, method.,, of, work was adopted for iill „the 
other rivers : 

A gauge-post was planted in the bed of the stream to note the varia- 
tion ill level of the water during the operations. Four parallel lines were 
laid out across the river, at a perpendicular distance apart of 758 ft., 
the shore iiortions of the lines being marked by flags (vide fig. 1). 



Fig. 1. 

Base lines A B and 0 D were measured, and on a plane talde a 
chart was made on the scale of 70 feet = 1 inch showing the lines of flags 
and the margins of the river. The section wais obtained in the following 
manner: 

A small dug-out (canoe) was anchored at {a') and the cable eased off 
until the observer (myself ) in the boat was exactly on the upi^er or first 
line A 0. A signal was made to an assistant stationed with the plane 
table at B or 2), who at once cut in the position of the observer in the boat 
on the line A C. Soundings w^ere then taken, and the boat let down to the 
2nd line or upper line of the “ Eun.” The position of the observer in the 
boat ’was again cut in and soundings were taken ; and so on for the remain- 
ing two lines. The boat was then hauled up, the grapnel raised, and a new 
position (af) taken up. 

It was found that in most cases, the line joining the four sounding sta- 
tions obtained from one anchoring position, closely agreed in direction with 
the surface flow of the winter at that part of the river. 

The instruments for measuring velocities were discs of wood B in. 

diameter and i in. thick, marked by a little mass of cotton 
wool thrown over a peg standing upright in the centre 
of the disc (fig. 2). Also tin tubes, 1 in. diameter, closed 
at one end, varying in length from 2-| to 10 ft., containing 
Fig*. 2. enough water to sink the tubes, so that only 3 or 4i inches 
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of them remained above water (fig. 3). In the 
month of the tube was a cork and some cotton 
wool for a marker, I obtained from Calcutta a 
number of hollow balls 3 in. diameter, for sub- 
surface velocity measurements : I did not get them 
till February and found that unfortunately they 
were defective and were of little use to me. 

I had also a current-meter by “ Casella,’’ with 
which I intended observing sub-surface velocities. 
Capt. Willans, E. E,, Executive Engmeer, Shil- 
long, very kindly designed and had made itp 
me an effective apparatus, a lift by which the 
current meter could be lowered and fixed to any 
desired depth in the water, could be started and stopped at pleasure, and 
raised easily to allow of the record being read off. Unfortunately, when 
too late, I found that the meter would not work except with a very high 
velocity of water, and those records obtained were untrustworthy. 

The method of measuring the velocity was as follows : — 

The boat was moored on the upper line A C (vide Fig. 1), and the 
floating instruments dropped into the water. The general line of direc- 
tion taken by the floats was observed with a prismatic compass ; on the bank 
were two observers M and N, each furnished with a good pair of binoculars. 
A recorder, with a large chronometer (Bent’s) heating half seconds, was 
seated at O. 

The flag staves were thin and straight. When the observer M saw a 
float cross his line E F he cried past f and the recorder at 0 noted the 
time in his hook : when the float passed the line G H, the observer JST cried 
past’^ and the recorder noted the time. The interval between the two 
noted times, gives the time taken by the float to pass over the Eim.” 

The following example shows the method of computation adopted in 
the majority of cases : of course it sometimes happened that the section of 
the bed of the river between adjacent sections where velocities were taken 




Level of water 



was as in fig. 4, or the direction of 
the flow of the water at a differed 
greatly from that at 2>, or the obser- 
vations at one of the Sections were 
Fi^.^4^^ untrustworthy ; in such cases modifi- 

cations were necessary and methods recommended by one’s judgment 
were resorted to ; but the foUowing example gives the tj^pe of computation 
adopted in most cases ; — 

The length of run = 50 feet. 
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From chart the length c <? = 200 feet (vide Fig. 5), Make c Q - Qe. 
Through G* draw G K, showing a mean direction of flow of floats, i. e* 

265^ ^ 

Draw/ G li perpendicular to G K and the lines cf eh perpeiidieiiiar 

tofq h- ■ , 

Then for computation of discharge ; the area of the section from c to 


e is very nearly 


200 X Cos 9° X 


(^) 


A. 


From the velocity measurements— 

The meantime of passage of 10 discs thrown in at <? = 12*5 

6 tubes, each 10 ft. long, at e =: 14‘5 
4 „ „ 8 ft. long, at c = 12*0 

discs thrown in at e = 12*0 

4 tubes, each 8 ft. long, at e = 14'5 

■ 8 ,, ■ 'ata=: 12'0 

Assumed meantime of passage for section is 18 B ■ 

50 X see. 9^ 

The mean velocity per second required for section is — 

and AV = discharge, or number of cubic feet of water passing through 

e to e m one second of time. 


Soundinjfs 
Sc liie/ies 



WS.3 
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. of iJiuline vs^i- 

(jetacUffS^') 
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Fig. 5. 
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There is a clumsiness in the formula, but no alteration has been made, 
because I set up all the quantities, for giving the discharges before it was 
noticed. The values of the discharges are not affected, but I maj as well 
note how the formula took its shape. 

Let M X 0 P (Fig. 6) be an open channel of considerable length, 
the flow of water uniform, the section of the channel rectangular. 

Let and be two lines parallel to each other, at a perpendicular 
distance apart equal to gli. ah is a section at right angles to length of 
tube and to the direction of flow of water. 

Let the angle egi = 90® -f and be the de])th. 

Let t be the time in .seconds taken by a jxarticle of water to move 
from g to H. 

Then the Discharge through the section cd = — — ■ 

t 

The Discharge through ah = cd x cos & x v x (1) = ^ 

It is this formula (1) which has been employed. 



Fig. 6. 

(a) The line of maximum velocity of a river is found at a short dis- 
tance below the surface. The velocity at the bottom of a river is less than 
the surface velocity ; the retardation is great if there are many weeds. 

The bottoms of all the rivers measured were of coarse heavy sand, 
excepting a short stretch of big pebbles in the bed of the combined Dihang 
and Dibang rivers. 

Professor Eankine assumes that the mean velocity on a vertical line, 
is to the greatest velocity on the same line, as 3 to 4 for slow rivers and 4 
to 5 in rapid streams. 

The velocity of a rod extending to nearly the bed of the stream is ap- 
proximately the mean velocity of the water in the vertical plane traversed 
by the rod. In assigning a mean velocity for computation to the several 
portions of the sections of the rivers, all the above facts were kept in view. 

At some sections of observation for determining velocity, many differ- 
ent instruments were used and many passages made j at other sections only 
a few observations were made. 
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(h) The arithmetical mean of the times noted at a station of the pas- 
sages of a certain floating instrument, was taken as the mean time of pas- 
sage of that instrument. The record of times was kept to half seconds, 
and it is rarely that discrepancies of over 1 second from the mean occur. 
These discrepancies were due, first to errors of observation and 2ndly to 
considerable divergence of the floating instrument from the general line taken. 
Having obtained at a station the mean time of passage of each kind of 
instrument, and having regard to the number and quality of the observa- 
tions, a value was assumed as representing the mean time of passage of the 
water at that station. 

For the adjacent station, a mean time of passage was obtained in a 
similar manner. Then for the w^hole included section, a value was assumed 
as representing the mean time of passage, and this value was employed in 
the computation. 

In such a case as the following : at station (a) the velocity of the 
water is high, and the swift water extends nearly to the adjacent station a, 
and shows a well defined margin-line of the current. At station o the 
velocity is low. 

In such cases the section from station (a) to station (c) is sub-divided 
into 2 parts ; the swift water portion is dealt with by itself, the remaining 
part by itself. 

The method adopted of obtaining the data for computation gives, I 
think, the results required, and without much labour. 

(c) The Flood Discharges are merely probable values. They were 
obtained in the following way. The section lines were laid down on the 
Eevenue Survey large-scale maps of the rivers. An examination was made 
on the ground to see what changes had taken place since the maps were 
made. All vertical heights on these flood sections (shown on charts of 
river sections) were estimated. The flood section was then divided into 
portions, and an assumed velocity was assigned to each portion, the value 
being chiefly determined by the section of the portion, its position, and from 
what local information I could gather. The main-stream high flood velo- 
city has been taken at 7 feet per second. To obtain the total Flood Dis- 
charge it was necessary to increase the velocities of each portion of the 
dry season section. After once assuming values for the flood velocities of 
the different portions, no alterations were made subsequently. 

(d) Some of the rivers measured, were above the mean low-level of 
the dry season. To obtain the discharge of the river at its mean low-level 
of the dry season, the following method was adopted : the area of each por- 
tion of the section, due to rise, was computed and subtracted from the 
observed area of that portion ; then, to the diminished area of the portion, 
a mean velocity was given which was less than the observed mean velocity 

2 
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of the portion. After velocities have been once assumed they have not 
been reconsidered or altered. 

In the ease of the reduction of the observed discharge of the Bibang 
river, to its mean low-level discharge of the dry season, the rise of water 
rras taken as 4 feet, but subsequently it was taken as 5 feet. 

The depths along the section of the Brahmaputra above Sadiya were 
all obtained on the same day. The velocity observations at some of the 
stations were made when the river had risen 1 foot to 1*1 feet : redactions 
were therefore made to the observed velocities at these stations. 

(e) The columns in the Synopsis Table, headed “ Mean Yelocity of 
river at its mean low-level of the year,’^ and at high flood level,” do 
not contain much information unless they are comj)ared with the sectional 
areas, and form of section. 

The sum of the discharges of the rivers forming the Brahmaputra river 
should equal the discharge of the Brahmaj^utra itself. The work done ful- 
fils this test sufficiently nearly to allow, I think, of the stated discharges 
being considered as sufficiently approximate for geographical purposes. 

The Subansiri measurements were made between the 25th and 28th of 
February 1878. The %veather was fine for the work, the level of water 
constant ; very little wind disturbed the observations. The boatmen and 
others living at the site of the section stated that the water was very rarely 
seen at a lower level, and that during the observations it was at the dead-low 
of the dry season. 

Ninety soundings were made to obtain the section of the stream ; at 
21 stations observations were taken for velocity and there were 510 record- 
ed passages of the floating instruments. The resulting discharge at lowest 
level of the year was found to be 16,945 cubic feet per second : the super- 
ficial area of the section 9,637 superficial feet, so that the mean velocity of 
the water was I* 7 feet per second. 

During the very high floods of the year the water is known to rise 22 
feet, but calculations have been made for oi’dinary high flood, taken at 16 
feet ; with this rise of water I have computed the discharge to he at least 
170,000 cubit feet per second ; area of section is 35,700 superficial feet, so 
that mean flood velocity is 4*7 feet per second. 

For extreme floods, 13,000 superficial feet must be added to the section 
area and 70,000 cubic feet to the discharge, which would bring the maxi- 
mum discharge up to 240,000 cubic feet per second, and sectional area to 
48,700 superficial feet. 

The site of the section was at Pathalipam village, 3 miles west of 
Gogah-muk ferry, and about 10 miles from the foot of the hills, from 
the gorge where the river issues out into the plains. 

Before issuing into the plains, the river flows gently for 9 miles in a 
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great cliasm ; the depth of the water may be taken at 60 feet, (the few 
soundings taken were 66 to 70), mean width 90 yards, and Telocity fully 
1 foot per second. Such dimensions give a discharge equal to the measured 
discharge ; hut I am of opinion that had I selected my site at the place 
where the river leaves the hills, I should have obtained a greater discharge 
than the one I measured, on account of loss by percolation through the sand. 

The Subansiri after leaving the hills spreads out into several sandy 
channels, which unite above Gogah-muk. At Gogah-niuk the river flows 
in one channel and turns abruptly from a north to south course into a 
west by north course. 

The next river measured was the Brahmaputra river, at a site due 
north of, and 3 miles distant from Bibrugarh Church. There ’was a rise in 
the river just before the measurements were made, but the work was done 
at the low level of the year, and the observations were made at favorable 
times. On account of the wund and the rapidity of the current, the work 
occupied me from March 11th to 18th. In the rapid parts of the river, 
where the velocity was 5 feet per second, a light canoe manned by four men 
could not make way up-stream, and it was therefore generally necessary to 
have the boat brought in shore, poled up-stream and then dropped clown 
into position : a position once missed could only be regained by going in 
shore again. ^ 



The site selected, though favourable for the operations, unfortunately 
did not include the entire volume of the river : the blunder hajppened in 
this wa}^ : 

Between the site A, (Fig. 7) and the Miri village of Saenga Jan (B) is 
a distance of 3 miles. During the cold season of 1876-77 there was a wide 
channel D in the sands, its mouth was choked with sand ; a little way down 
the channel the water was less than knee-deep and the flow very slight. 
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Before commencing work I sent men to see the channel and they reported 
it shallower than it was in the preceding year : jnst before closing work 
I found that at the village O the channel was wide, breast deep and the 
flow slow. To allow for this unmeasured percolation through the sands 
I have added to the measured discharge of the Brahmaputra BOOO cubic feet 
per second to bring the result nearer the truth. The Buri Suti’^ channel 
for two miles from its mouth has no water in it, but at 15 miles from its 
mouth it is rarely fordable. 

After the work was finished on March 19th there was a rise of 6 feet in 
the river, and at Gauhati on March 24!th it caused the gauge register to 
read 4.6 ft. above the zero. 

Bor the section, 120 soundings were taken : observations for velocity 
were made at 14 stations, and there were 255 recorded passages of the 
floating instruments. 

The resulting discharge at the low level of the year was found to be 
113,115 cubic feet per second ; the superficial area of section was 24,477 
superficial feet, so that the mean velocity of the water was 4.6 feet per 
second. To the observed discharge, 3,000 cubic feet must be added for 
percolation thi’ough the sands and flow through the channel D, mentioned 
above, thus bringing the discharge up to 116,115 cubic feet per second. 

During very high floods the water rises 20 feet, but calculations have 
been made for an ordinary high flood rise of 16 feet, which gives a dis- 
charge exceeding 830,000 cubic feet per second, a sectional area of 164,000 
superficial .feet, so that the mean velocity of the flood is 5 feet per 
second. 

Bor an extreme flood the discharge would exceed 1,100,000 cubic feet 
per second, and the sectional area 208,000 superficial feet. For a rise of 3 
feet over the low level of the year, the increased section would be 14,100 
superficial feet and the increased discharge 54,000 cubic feet per second. 

The next river measured was the united stream of the Dihang and 
Dibang rivers, at one mile above the junction with the Brahmaputra and 
one mile below the mouth of the Dibang river. At the time of measure- 
ment the river was somewhat less than 3 feet above the low level of the 
year. 

The weather was fairly favourable and the site selected was a good 
one. The work was done between March 24th and 27th of 1878. 

Bor the section, 59 soundings were taken, observations for velocity were 
made at 12 stations, and there were 170 recorded passages of floating in- 
struments. 

The resulting discharge was 110,011 cnbic feet per second, sectional 
area 25,105 superficial feet, so that the mean velocity was 4*4 feet per 
second. 
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The river at time of measurement was 8 feet above the minimum level 
of the year. The increased’ section due to this 3 feet rise, is computed to 
be 6j222 superficial feet, and the increased discharge to be 27,359 cubic feet 
per second - thus the cold weather low-level discharge of the united streams 
is 82,652 cubic feet, sectional area 18,888 superficial feet, mean velocity 4*8 
feet per second. 

To obtain the cold weather low level discharge of the Dihang river it 
is necessary to subtract the Dibang discharge, shown below to be 27,200 
cubic feet per second, and this quantity subtracted from the discharge 
of the united streams will give the Dihang discharge to be 55,400 cubic 
feet per second at minimum level of the year. 

During very high floods the united rivers rise 20 feet, but the cal- 
culations have been made for an ordinary high flood rise of 15 feet which 
gives a discharge of 485,000 cubic feet per second, a sectional area of 
84,000 superficial feet and consequent mean velocity of 5-7 feet per second* 

To obtain the flood discharge of the Dihang river, it will be necessary 
to subtract that of the Dibang river which is shown below to he 122,488 
cubit feet per second, which amount subtracted from the above 485,000 
cubic feet leaves for the ordinary flood discharge of the Dihang river 
862,517 cubic feet per second. 

The next river measured was the Dibang river at one mile above its 
mouth and half a mile below the mouth of the Senseri river. 

The work was done on the 27th March 1878 when the river was 5 
feet above the low level of the year. This river receives a good deal of 
snow-water, from snowy mountains close to the plains. After a hot day 
the river will rise during the night 2 to 8 feet, subsiding during the morn- 
ing. This is not the case in the Dihang river. 

There were 87 soundings taken for the section. At 9 stations ob- 
servations were made for velocity, and there were 116 recorded passages of 
. floating instruments. 

The measured discharge was 47,383 cubic feet per second, sectional 
area 10,992, and therefore mean velocity 4*8 feet per second. But at 
time of measurement the river was 5 feet above minimum level of the 
year, and this 5 feet rise has been computed to produce an increased sec- 
tional area of 4,617 superficial feet and discharge of 20,181 cubic feet. 

Thus the discharge of the Dibang river + Senseri river at the low level 
of year is 27,202 cubic feet per second, sectional area 6,375 superficial feet 
and mean velocity 4*2 feet per second. *But the Senseri river brings down 
about 1,200 cubic feet, so that the low level discharge volume of the Dihang 
river is 26,000 cubic feet per second. 

During the high floods the river rises 20 feet, but like the Dihang 
computations an ordinary flood of 15 feet has been calculated for, and 
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then the flood discharge is 122,483 cubic feet per second, sectional area 
23,692 superficial feet, and mean velocity 5*2 feet per second. 

For an extreme fiood of 18 feet, the discharge would exceed 144,000 
cuhic feet, the sectional area he 27,700 superficial feet, and mean velocity 
5*2 feet per second. 

The next river measured was the Brahmapiitra river at about 9 miles 
above Sadiya and half a mile below the mouth of the united stream of the 
Tengapani and Noa Dihing rivers. There was a good deal of difficulty 
found in the measurement of this river on account of bad weather and the 
level of the water not remaining constant. The section was made when 
the river was at 3 feet above the low level of the year, but most of the ve- 
locities were measured when the river was at a slightly higher level. These 
facts were kept in view when the calculations were made. 

The measurements were made between April 2nd and 6th of 1878. 
For the section, 61 soundings were made, observations for velocity were taken 
at 14 stations, and there were 165 recorded passages of floating instruments. 

The measured discharge was 66,251 cubic feet per second, sectional 
area 16,396, so that the mean velocity was 4 feet per second. At time of 
measurement the river was 3 feet above the minimum level of the year : the 
increased volume due to this rise was computed to be 32,419 cubic feet per 
second, and sectional area 8,168 superficial feet ; so that the mean low-level 
dry season discliarge of the Brahmaputra river below Tengapani-muk is 
33,832 cuhic feet per second, sectional area 8,228 superficial feet, and, con- 
sequently, mean velocity 4*1 feet per second. 

To obtain the minimum discharge of the Brahmaputra at the Brah- 
makund, it will be necessary to deduct from the above figures, the cold sea- 
son mean lo-w-level volume of the Tengapani and Noa Dihing (which 
is stated below to he 3,000 cuhic feet per second), and that of the Di- 
garu river which I would estimate from hearsay at 5,000 cuhic feet per 
second. Thus the minimum discharge of the Brahmaputra at the Brah- 
makund would be 25,000 cuhic feet per second. 

The ordinary high flood of the Brahmaputra below Tengapani-muk 
has been calculated at 16 feet. It gives a discharge of 293,000 cubic feet per 
second, a sectional area of 53,017 superficial feet and mean velocity of flood 
5*5 feet per second. For the flood discharge at the Brahmakund one should 
subtract from above discharge 53,000 cubic feet for the Tengapani and Noa 
Dihing rivers (vide below), and I would estimate 60,000 for the Digaru 
river, which would leave 180,000 cubic feet per second for flood discharge 
of the Brahmaputra at the Brahmakund. 

For an extreme flood of 18 feet the discharge below Tengapani-muk 
would be over 326,000 cuhic feet per second, sectional area 59,000 super- 
ficial feet and mean velocity 5*5 feet per second ; then calculating by pro- 
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portion, the extreme flood of the Brahmaputra at the Bralmiakund would 
be not less than 200,000 cubic feet per second. 

Before closing work at Tengapani-mnk: I thought it well to make a mea- 
surement of the united stream of the Tengapani and Noa Bihing rivers. 
This I did on the 6th April 1878 at a site 200 yards below the junction 
of the Tengapmii and Noa Bihing rivers. At the time of measurement the 
water was fully 3 feet above mean low level of the year, and more than half 
of it came from the Noa Bihing river. 

Bor the section 18 soundings were made, observations for velocity 
were taken at 2 stations and there were 19 recorded passages of the floating 
instruments. ' ' 

The measured discharge was found to be 6,807 cubic feet per second, 
sectional area 2,203 superficial feet, mean velocity 3T feet per second. 

At the time of measurement the river was 3 feet above minimum level 
of the year ; it is computed that for the low level of the year the discharge 
is 3,000 cubic feet, area of section 900 superficial feet, and velocity 3 '3 feet 
per second ; and of this 3,000 cubic feet, 2,500 cubic feet comes from the 
Tengapani river. * 

Bor an ordinary high flood rise of 15 feet, the discharge is computed 
to be 53,000 cubic feet per second, sectional area 10,400 superficial feet and 
mean velocity 5T feet per second. 

Bor an extreme fiiood rise of 18 feet, the discharge is 65,000 cubic feet, 
sectional area 12,800 superficial feet and mean velocity 5*1 feet x:>er second. 

Brom the Synopsis Table attached, it will be seen how closely the sum 
of the volumes <&e, observed, for the two great streams which form the 
Brahmaputra Elver, agree with^ the observed volume of the river at 
Bibrugarh. The river at Bibrugarh should be of greater volume than the 
combined Bihang and Sadiya streams, because of the Ball channel of the 
Bihang which joins in just below the place where the section of the Bihang 
and Bihang was taken. Buring the cold season, and at time of observations 
it was a small and fordable stream 100 yards wide, but during floods the 
channel brings down a very large volume of water, 

Buring the floods a considerable volume of water passes down the 
Buri Silt], the mouth of which is on the north bank and between Bibrugarh 
and the mouth of the Bihang river. 

The Buri Subi falls into the Brahmaputra near the mouth of the Bihing 
river, south of Bibrugarh. 

I have endeavoured to he as moderate as possible in my estimates of 
the flood discharges, hut I think it may fairly be stated that at Poba, a 
few miles above the mouth of the Buri Suti, thei^e is every season a 
Hood when li million cubic feet per second passes down the Brahmaputra. 
The rise of the flood I have calculated at 15 to 18 feet,' The rise at 
Gauhati is 28 to 30 feet, , , 
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Byno'psU Table. Mesults of 


Name of Biter. 

Bischarge in cubic ft. per 
second at mean low level 
of the year. 

Sectional area in Sup. ft. 
at mean low level of the 
year. 

Mean velocity in feet per 
second at mean low level 
of the year. 

Bischarge at ordinary High 
Floods. 

Sectional area at ordinary 
High Floods, 

Mean velocity in feet per 
second at ordinary High 
Floods. 

Discharge at extreme High 
Floods. 

Dibang + Bibang Biver,.. 

.82,652 

W 

18,883 

W 

4-3 

{d) 

485,000 

W 

84,000 

id) 

6-7 

id) 

567,000 

W 

(18 ft. 
rise) 

Brahmaputra Biver, above 

33,832 

8,228 

4-1 

293,000 

53,017 

65 

326,000 
18 ft. ie) 

Sadiya and below mouth 
of the Tengapani Biver. 

w 

w 

[d) 

(16 ft. 

rise) 

M 

(16 ft. 
rise) 

w 

Total, , . , . 

116,484 

27,111 

4*2 

about 

778,000 

137,017 

5*6 

about 

893,000 

Brahmaputra Biver at Bi- 
brugarh. * 

116,115 

{») 

24,477 

w 

4'6 

(«) 

830,000 

{d) 

164,000 

5-0 

1,100,000 

Bifference, .... 

—369 

« • • « 

.... 

+ 62,000 



.... 

+107,000 

Bibang Biver, below mouth 

27,202 

6,375 

4-2 

122,483 

(rf) 

23,692 

5-2 

144,000 

of Senseri Biver. 

W 

w 

id) 

w 

w 

18 ft. rise 

Senseri Biver, 

1,200 

W 

.... 

.... 

12,000 

W 



14,000 

W 

Bihang Biver (less the 
Lalisuti.) 

55,400 

¥) 

• • • * 

.... 

362,517 

« 

• Hit 


423,000 

W 

18 ft. rise 

Tengapani + Noa Bihing, 

3,000 

W 

900 

{d) 

3-3 

{d) 

53,000 

15 ft. rise 

10,400 

id) 

15 ft. rise 

51 

(d) 

65,000 

. w 

18 ft. rise 

Tengapani Biver, 

^500 

.... 

.... 

22,000 

W 

.... 

.... 

26,000 

W 

Noa Bihing Biver, 

500 

. W 

.... 

.... 


.... 

.... 


Big^u Biver, 

5,000 

. w 

.... 


60,000 

W 

.... 

.... 

75,000 

W 

Subansiri Biver, 

16,945 

W 

9,637 

w 

i 1-7 

170,000 

35,700 

4*7 

240,000 

Brahmaputra at the Brah- 
makund. 

25,000 

W 



180,000 

w 

16 ft. rise 



200,000 

{d) 

18 ft. rise 


Note : {o) means observed value, 

{d) „ deduced value by computation. 
(0 „ estimated value. 


Ig79.] Discharge of large Miners in Assam, 

Discharge Measurements, 


08,000 5-8 

w w 

(18 ft. (IS ft. 


208000 

W 


■■ 4^:3 

, g . 

■ . rn ^ 

J ■5- 

pj ' V 

■•S C3- : ' 

'v! 2 2 

rd '6 

p.. ^ Q 

3 - S: - 

i C 

© (> ■ , cs , 

Measured Sectional area ' 
when river was 3 ft. above 
mean low level of year. 

Observed mean velocity 
when river was 3 ft. above 
mean low level of the 
year. 

; 110,011 

25,105 

! 

4*4 

(") 

(o) 

(0) 

, 66,251 

(o) 

16,396 

(«) 

4-0 

w 

' 176,262 

41,501 

4*2 about 

1 170,915 

38,600 

1 

4*4 

— 5,347 

..... 

.... 

i 47,383 

10,992 

4*3 

(^) 


(^) 

at 5ft. above 

jat 5 ft. at 5 ft. 

mean low 

above 

above 

level of the 

1 mean lowj mean lowj 


March hang river & 
1 iidle above 
junctionmth 
Brahmapu- 
tra. 


J of a mile 
below the 
month of the 
Tengapaid 
Biver. 


16th, N. of and 8 


the Sensed 
Biver. 


level of level . of 
the year, the year. 


12,800 

w 

(18 ft. 
rise) 


3*1 April 200 yards be- 
(o) 6th. low junction 
ofTengapani 
Biver with 

Noa Bihing 

Biver, 


October, 1878. 


Febr. Pathalipam 00 21 olO 

25th to village, 3 ~ 

2 Sth. miles west of 

GogahMuhl 385 1 % 1,235 

H. Haeman, Xiieot- E- 

Survey of India* 


Vide Memoir, Page 15. I l^smarks. 


SUBANSIRI EIVER. 

Computations of Discharge. 

Observations taben February 26th, 27tb, 28tb of 1878. 
Length of Eun 50 feet. Magnetic Bearing of Section linos 330°. 


18 


II. J. Harman — Operations for obtaining 


[No. 1, 


ptEOOOS jod oSl'8qOSl(J 

Si g 

o 

685 

% 

V rM' 

00 

1,079 

•not^aod “eoxY ^ 

.*3 

g 

g< « 

!E 

o 

CO 

■ R".'..' 

CO 

CO 

..oq 

CO , 

o 

■ ■ ' ■ - I 

MultipHcation. 

ojo 

X 

X 

§ 

rH 

ojo 

jjTijeo 

X 

o 

GO 

^ d 

CD 

OJ 

X 

'ip 

O 

X 

i> 

oj« 

mjci 

X 

0 

(M 

rH 

d 

CD 

X 

C30 

X 

t> 

1> 

: |lO: 

O UN 

IH 

■ X, ■ 

■ 0 
id 

tH ■"■■■■■' 

d 

03 . 

OQ 

X 

ID 

o 

X 

R 

CO 

■'■in 

' Ooi 

^'b 

05 

X 

' o 

'•■.■■■, 'CO' 

,, J; 

: d., 

CD 

•n 

X 

xD 

. m ' 

6 

rH 

X 

R 

•noT-;T3:^udnio[) joj ^ 

JO OTOIJ ^ 

O 

1 S 

OQ 

o 

6 

CO 

o 

OTf 

ID 

J> 

Ci 

rH 

VD 

oq 

b 

cq 

oScssB^ JO ararj u;i30j\[ w 

1 

S lo 

o CO 

OQ 

XO R 

SO oa 

Hfi O 

Cs| sq 

lO 

0 05 

01 tH 

ID O 

O rH 

rH D| 

•TioijHi^ndniOQ joj ^ 

.x3j'8ji\^^jOAiO];jjo a];SnY ^ 



0, 

r-'W 

oq 

iH 

0 

ID 

rH 

o 

S 

(•Sek) 

•eUOIjHJg JT? o' 

S^'ROp JO AVOjJ pOA^TOSqO 

• ’ 

, , , '0. ■■ 

: S 

CSI 

o o 

O lO 

i-O lO 

fW cq 

0 O 

D VD 

D ID 

cq oq 

ID 

ID 

Dl 

•noijHjndtttoQ ^ 
joj noijiocl JO qjdo(j w 

r5 

R 

xp 

lb 

GO 

AD 

C5 

ID 

D3 

3 

•HOTi^^jndtaoQ ^ 

.TOj Hojjiod JO qjSrarj ^ 

-w ■ O 

- CD ^ 

O 


i> 

R 

CO 


‘OUT]; UOIJOQS ^ 

no noipiod jo qjSno'j; 

-iA O 

s s 

xo 

00 

1> 

CO . - 


•iioi;^qg ju qjdog g 

i 

o 1 

:q O . "*7* i 

Ir 

■*fi JO 

■ OS 

! o o 

rH 

ID 

o b 

r-( rH 

•TiorpTodqo'BOjOiCjttir , ^ 
-ojjxo J1S ‘gojsj; noij'Bjg ^ 

1 „ 
■“.S® 

CO o on 

CO '+* CO 

Ol o ^ 

CO CO 

1 

' R O rf? 

CO "H ^ 

R O ID 

^ 4*» 


O 





46’0 13 X 8 X fg- 104 IIB 
























18 / S.] 


Biscliarge of large Bivers in Assam. 


'■^' 21 - 


A o 0,0 
o o o o 
0 0 0.0 


O VO 

O 

o '71 

o 

O^C35 

Ps 

COCO 

o 

VO r7 

Jt> 

r-I , ' 

{ ft 


, O.lO 
xc;]»o 


o 

o 




o 


: 0 - 

O' 


JE> 

X 

o. 


o 

o 

o 






*1 

<^5 i-i 

O -(j 
CD O 

w 35 


u 

II t 

*0 rp 

g, 


O 

rH 


S ^0 

u 

O OT 


1 1 


"1 p! 


g 


c 3 

8 g 

o CD 
OO g ■ 

©3 

•s ^ 

gT 

eg ^ 


rcS 

O 

O 

E 

•a 

s 

>% 


{:4 

^ c 
p *■ 
Fi? 




_ CO 

icd s ^ ■ 

PS V ^ 

P o ^ 

isSo 

g ^ ^ 

OQ X 

O 

OO O rj 

s i 

® - 4 ' “ a 
H CD sj 

J> 3 ft © 

CH O sP 
O OQ © ^ 

t>s M c2 ^ 

•fs^S-s 

ppj o .2 p 

TJ ^ '75 O 

-3 

8 'g' 

R Csl ^ 
*S lO 
§ gpRj=} 

40 ©^ 

!5 no nd 

|€i S 

a 


|| 
•So} 
- p 

Ipl 

^ g 

rR c3 

O g 

*4 o 

p ^ 


Eb 


R 


S 


o 


»rJ 

i 


CD ffl .CD' ©. 


o o o o 
o o o o 

CO AO XD UO 


o © o o 
S R R d 
OOOO 




BEAHMAPUTRA EI?ER 



H. J. l^^Lrmm-^Ojperations for oUaming 


•tiot'^jod ^ pR 

’qSiiojq{j, ptioo ^ ^ 

-as jad 9 Sj'gi:[ 0 ST(i ^ ^ 


■noii^Tod jfo 


♦nox;^ 'g 

-i 5 :}ud-(noQ lo} | 

oSKSSX?a; P 9 xinx S 


‘XIOtq.'B^g 
q.'g nii^p jaAO 
JO oStss 

-SEj JO omi-; TOOjf 


•XtOTjliJtld 

-TOOO^IOJIGJUAV S 

JO Aioix JO OtSUY 


^ •euoij'GjQ j'e gji3og: 
t> JO poAJOsqo 


g •noTj'RjtidinoQ *toj 
^ noijiod JO Tjjdoo; 


o *noxj ^ 

jrj -X3:^ndinoo joj g J 
a Tioijjod joqjSasx « 


'GnTJ TIOTJOOS XtO 

noTjiod jo qjSnarj 


I ’TiOTJIOd 

'qoi30 JO iCjpotioij 
~xo jxj ‘so^noijujgj 


14‘75 60 X 30 X soc. 5| x 1,800 9,195 


1879 .] 


Discharge of large Divers in Assam 



Station to I ^ 76 80x4-5x-|f ^ ^ 

51 sound- ( oi ■" ““ 



BEAHMAPUTRA BlY'ER,~Cont.inuei. 


m 


H. J. Haman — O'peraf ions for oltainmg Ko. 1, 


•noiiviod ^ 

s ^ 

VO 

O 

9 

•q.9noit[:^ puooas 2 

A S 

CO 


. . GM ■' 

rH 

-0S .lod oSjaqosrd 

p 

Q 





^4 . ■ 





CO 

VO 

■ 'O., . 

, '■ 'O ' ■ 

*not':}.iod jo tJaiy ;ij 

• VQ 

P4 J> 

00 

'. % 

. ■ 'rt ■ ■ , 


m 






. . VOllO 

' VOliO ' 

'-'/VO'l'iiO. 

g 

i>|i> 

■ 

t>|r> 

■*>;»> 


X 

X 

X'.'/ 

, X ■ 



VO 

..' ' ■ jH 

■ VO. 

.'VO 

'M ® 

■1> ■■■. 

"■■ -X' 

.' ■, vb 

A 



VO 

X 

X 

*43 

VO 

CO 

. 

CO 

o 

00 

n 

. 1> 
oq 

. . 



•mv]. 





-'ei^ndmoQ joj g 

i 

VO 

i> 


VO 

0S'CSSE<J JO 8T»IX 

o 

OQ 




•8uoi;B:^g 

w 




im'JI cT8AO ^ 

g : 

1 



JO OSes ^ 

a :. 

<D •■ ■ 

^ / 1 

I ' 

' ; 

-SBcTJOOXni; UB8J\[ 

m 




•notjtijnd 





“tnoQ loj £ 


. • ■: 

1 

z 

JO M.oi^ JO ot-Suy 





•noxj'8jgji3ejEog ^ 


. ■ 

. 

: 

JO Aiop pOAJOBqQ 


.* 

' * '■' ' 

- 

•XIOIJ 

♦ vrti 




“'GJTVduiOQ JOJ ^ 

o ■ •*>■ 

9 

vp 

ip 

uoijiod JO xijdod 

& ^ 

r-i 

vb 

»H 

•noij 

-+4 .VO 

■ VO ' 

■ 

O 

-E^ndraoQ j[oj g 

±>. 

00 

00 

CO 

noxjiod JO qjSaod 

pq 




•Gtip; Tioipag no ^ 

1 & 

VO' 

00' 

,' ' 00 ■ ' : 

,j 

o 

00 

noi^liod JO qjSaod 

iS 


■S'P o 

. 'O ': 

1 , ' ■ O '9 . 

I " VO ' ■ 

' ■ "; O 


{g«> ; 

' ^ b ' 


b 6 

, " 


>v 


[, ' ' 'w ^ 



/ -.M.,1,.., ^ 

. 1 

; ■ ■■ 

1 ■ ^ 

•noii^od i 

qoB9 JO ^rmojj 0 i 
“XQ j’B ’go,^ noTjtqg j 

(i)5l 

sounding 

to 

67 sound- 

■ s«| 'rW' 

El i i 

si o w*S 

O 

oa ', O , 

(d) near 
60 sound- 
ing to 
66 sound- 
iiig. 

{c) 66 
sounding 
to edge 
of sand. 


Total, .... 24,4^7^ 113,115^'^ 



1879 .] 


DluGliarge of large Mivers in Assam, 




vfl O CD O O O O 
,JI> oj cn o o o 
CO 00 CO 

, . iOT CO ilcT r4' cT oT 


liO' ,ip 

lb CO D1 ^ CO 
XX X X X X X 

Vp, 

CO CO CO CO CO tM 
X X X X X X X 

O O CO o o CO ' o 
lO CO 00 rH O o O 
Cfi oi CO CO lO 


? s 

- zn 
o 


ftT 
o 
fc! o3 

o 

^ i 

^ o 

rr 

m M 




o 


o3 

«a g 

g a 
§:§ 
o 3 
Z <0 

.a > 

o 

O rJO 



AS 


$ ra 

£ 

a§ 


§ o 


d 

^ <tS 


15 

5 §* 

g| 

•43 3 
§■€ 
cS ® 




o d 

ill 

So o 


7§ 

as 


g, crt' 

•s -S) 

rd S 


I 




R 


Sit <3 


j 

O O O C" 

' Ob' t> os' CO •^*' t 
O 00 o CO lO < 


!l II !l I! II 11 II 




•bJ o 
&o 

: 

■■ .Q' 2 . ' 

' O 1^3 

'.m::g: 


^ <5 i>C0^^CD'^>O 

1’^ 

xxxxxxx 


R 




CD CD Oi 03 to 00 

rH tH rH iH rH r-» 


XXXXXXX 


- 4 : 


ooooooo 

ooooooo 


o 


A 

o 

EH 


■a'sisi 

d 2^ I 

s il I 

g 

O rcS H -S 

'-§ a s ^ 

£ «3 *> 

■S .p. CD 

g ® 3 g 


lO 

O 

g-f 

00 o 

S 

o 

*§l ^ 

rQ 02 

Dt 


I : 

n:# 

o 

o ^ 

■■ . 

3 « 

B 


o t>- 
o i> 

CO 



cd '. "■ 

ft - 
d 

m 



UNITED DIHANG AND DIBANG ElYEllS. 

Computation of Dischaege. 

Jifarch 26 tli — 

Length of Bun = 75 feet. Mage. Bearing of Section lines 280 


2G 


H, J. Harman — Ojpemf Ions for obtaining [No. 


•piiooos ^ 

.ie<I uoi{^.iod S 

qSTio.it[!^ oSji?T|;r>si(X 

s 

■§ 

o . 

CO 

CO 

1> 

' ■■■ rH; , , 

'' 

r* 

CO 

rH 

. ■ .CD. • ■ rH . 

■ . 00'. 'rH' 

•xioiijod JO 'uo.iy ^ 

^ . 1 

1 

CD 

00 

i> 

v; 

9. 

Ol 

rH 

.'.CD : . CO 

oq_^ vo^ 

rH rH 

1 i 

!■ ; . : ; 

Multiplication. 

(10) 

■ 

Itijco 

) X . 

'O', ' 

O 

O' 

0) 

Cfi 

x 

TlO 

rH 

■■X ■■ 

CO 

a 

rH 

, 

X 

c5 

© 

r/i.' 

X 

O'l 

cp 

X 

■ o 

CD 

,';V; ■ 

ivo •«' 

lO * 

1^:01 

pi 

■ X ' 

o 

rH 

Q 

CD 

m 

X 

CO 

X ■ 

VO 

■ VO 
rH 

;. VO|cO . vol'D 

X X 

0 o 

CM OI 

■'.'■..'■ '.'O: ' O 

'■■■o ' '■"« 

■ ■■■■'. X ' X 

. . .' :.VvO 

Cl VO 

rH Cl 

rH' rH: 

X X 

CD CO 

CD CM 

rH rH 

•uoiurpiditiOQ 
.loj un^j JO AO 
0.uf’t?ssBd JO oinix 

aJ. 

o 

S ^ 

m CD 

CO 

■VO 

01 

(M 

GO CD 

rH rH 

•iiotj'Bjg iniy[ 

JOAO SJXJOfJ. JO ^ 
oSvss'&d JO oiiiij ^ 
n^Gin poAJOsqQ 

ao 

n 

§ . ox 
o 

m 

OX CD 

OX 

CD CO 

<M rH 

CO CD 

P-i . rH ■ ■ ■ . . 

•uoij'GjndinoQ 
joj 80 xii|; noij ^ 

-OOg qjTAA JOJUxA ^ 

JO sAiop JO 0{Siiy 

CD 


0 

rH 

O 

'Ol GS1 

‘STiorj 

-■ejg sj'Bop § 

JO Aiop poAJOsqo 

. %> 

•. Cf5 
rH 

O 0 

CD 01 

CO C5 

rH r-H 

0 o 

CM rH 

CO CO 

rH rH 

o o 

rH CO 

O O 
rH rH . 

-uom e 

“TidraoQ JOJ qjdod 

'•O 

^ A) 

P4 

nD 
■ oi 

CD 

v8 ^ 

c» 

1 

VO . 

CM Vp 

' rH' C<1 

rH rH 

*ICOIJ 

-■ujiidiiioQ JOJ 3 

noxjjod JO qijSuax 

■§ « 

O 

1> 

rH 

VO 

10 

rH 

. '...'CD' ■'■'■'■■CO"':''' 
CD.:' CM..; 
...,rH:' ....''R; 

•OTnj TIOIJOOS UO /-s 

noijxod JO qjSaorj w 

1 ® 

R rH 

O 

J.'- 

rH ■ . ) 

V :'" 

' ''00 ■ . 

■VO 
rH ■ 

CM r>. VO 

'.' '.CO ■ " .' 'CO- .""'■■C'l . 

'"■<M. ■ rH':'',.' .'''rH.. 

‘6TIOIJ13Jg JT? S 

® ■ ! 

VO 1 

CO 'cb'’ 

VO VO VO VO 

CD; ; '..'Ol,: 'Ol',' 

•TIOIJJOd ^ 

qo^jo JO ijiiaojj 
-XO 'SO^ EOtJ'BJg 1 

1 

Oo 
^ »o 

R 

A/) 

*S ' ' 

' OXf o oo 

■ O ■+^ VO 

CO o J>. 

VO 'H iQ 

57 

to 

56 

in 

2 portions 

(«) & (i) 



UlTITED DIHANG AND DIBANG RIVERS —(7o«toe<7. 


28 H. J. Hamian — oltaming 


‘puooos ^ 
lod noTCfJcod 2 

oSiuitosid ^ 

pf, CO H 

W 'TfJ OO 

^ CO ' 

0 

680 

00 VO 

^ : VO 

’■aoi:|,xod lo noay ^ ^ ^ 

■^11 

■ 0. 

CO 

CD 

Multiplication. 

(10) 

i«lC5 vnjoo 
i>H *>N 

X X 

SiOi . 

0 

■ §■ , O ' 

J® 0 

y: ta 

X 

CM 

rH iCi 

s ^ 

X ^ 

CD Jtx 

vojvn 

*>'li> 

X 

vp 

05 

X 

0 

(X> 

,H 

•uoii^B^nduiOQ 
.iqj nti^j .I0AO g 

aoHSsnd |0 oiatx 

«* s ^ 

Ci rH ^ 

cc 

VO 

•snoic^H'ig iin^x 

.I 0 AO JO ^ 

oSBSS 13 d JO OTXIIJ 

TIH8UJ p 9 AJ[ 0 Sr (0 

'i 

is s 

CD 

OQ 

: 

‘uoic^BjndinoQ 
.loj g 3 iir[ uofj 
*009 qcjpi lajHAv 

JO siAop JO o^Suy 

0 0 

VO 0 

r-J 

* i 

1 

*gUOIJ 

-UJg :^'8 B(^T 30 p g 

JO AiOg pOA.IOSqO 

0 0 

VO VO 

00 Jt> 

H iH 

■ ' ' 

• 

moijnj ^ 
-ndinoQ aoj ijjdad 

■ .VO,- ■ ■ . 

45 

CD VO 

S 2 ^ 

: 

•notjBj 

— ’DjndinoQ joj g 
uoijrod JO TjjSueqi; 

1 s a 

vp 

cb 

•Quti noixoGs no ^ 
uotjiod JO qjSuQd w 

j Feet. 

■ 

65 

76 

8 

rq 

•snotj'Bjg xijde(i 

.VO - 
'S^ « 

CD «M ■!>■.■ 

Pq 

VO 

0 

•iioi(f.iod 

qo^8 JO 2 

•xo uoxj-ajg 1 

'6. OQ HO 

1'“ 
CO 0 Q, 

VO VO ^ 

(M 

.3 

' ^ 

VO ■IS ’" 

'■ «« - 



o 

<S 

rH 

r-H 



o o o o o o 
0 0.0000 
M-iO O M O 

crT <>f o m t>' 

tH CO rH lO 


Mi I>, K) ,C0. iLif , '(fl 
X X X X X X 

CO VO o CO o 

tH r-i r~l rH -H 

X X X X X X 

o o o o o o 
o o o o o o 
CO VO CO CM 00 CM 
' 0'\ 

1“ 


43 I 

.a s 

w ca 


fcD.. 

'B ^ 
.22 ^ 
fi'1 


CM CO 

I gW 



[No. 1, 


402,400 

The measured Discharge 82,652 

Flood Discharge of Dihang + Dibang Eivors .......... 485,000 

From this subtract Flood Discharge of Dibang 122,483 

Flood Discharge of Dihaiig 362,517 


1879 .] 


Discharge of large Divers in Assam, 







+ a 

&X) 2 

It 


II 

gp 

R 


d 


■§ 

o 


1.0 O CD VO Cfi o 

00 rH CO CO 1>- VO !>• 
00 CO C75 xjl CSl 
tH Cft i> >D 


vp P 

CO vb XO WS r-i 
X X X X X X X 

CO CO CO CO CO CO CO 
X X X X X X X 

o 00 rH VO CO O 
Jt> VO CQ (35 CO JO CO 
.tH CO CO CO 


o o VO 

C5 rH 

(M O 

Oi rH 

VD rH 

VO O 

CD CM 

CO CO CO 

CO O 

ciT 

*> cT' 

csT iC 

CM 

(M rH i 

(30 iM 

rH 





CO 

cd 


4 


I aS 


■ > .a 

.d.a 


g §3 a 

M H 


BIBANG BIVER. 

Discharge CoMPUTATio^fS. 

March 27 th^ 1878. 

Length of Bun = 50 ft. Magnetic Bearing of Section lines r359- 
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BRAHMAPITTEA EIYEE abote SADIYA. 

OOMBUTATIOK Op DlSCHABOE. 

April %rd< to Qth of 1878. 

Length of Run = 50 feet — Magnetic Bearing of Section lines 3181®. 
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Width of water 2780 feet* Mean velocity == 4 ffc. per second. Totals, 16,396 66,251 
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Hemipteraj^’O??^ ITpjoer Tenasserim.—B^ W. L. Distant. Oomyim- 

niccited hy J. Woob-Mason. 

(Received 22nd Feb. 1879 ; read 5th March, 1879.) 

(Witk Plate II). 


The following paper enumerates and describes the collected 

by Mr. Ossian Limborg in the district east of Moiilmein, Tenasserim Pro- 
ving* and placed in my hands for determination by Mr. Wood-Mason, to 
whom the insects belong. So little has yet been done in enumerating the 
Hemipterous Faunas of the East, and this collection is so limited in extent, 
that it would be futile to attempt any elaborate scheme of tabulation in 
illustration of geographical affinities and distribution. The publication, 
however, of the details of such collections as this from a well specified: neigh- 
bourhood will afford material for such work hereafter. Many of the species, 
as might be imagined, are common to Northern India, others range through 
the viffiole Eastern Archipelago as far as Celebes. 

Heteroptera. Earn. HoMCEOCEEiDiE. 


Earn. Pachtcoeidje. 

Clirysocoris grandis, Thunb. 

O* ^orphyricolibs, Walk. 

Wntm cuTCidio'iiides^ H. S. 

Earn. HALTDIDiE. 
Bcdpcidci oculata, Eab. 

JD. mria, Dali. 

Pam. PENTATOMIOiE. 


BComoeocenis javcmicus, Dali. 
jST. Quarginellus^ H. S. 

Earn. Anisoscelim. 
Sermetlia cmgim\ Fab. 

abdoniinalis^ Fab. 

Earn. ALTDiDiE. 
Biptortus pedestriSf Fab. 


Aniestia cmcliora, Thunb. 
Catamnthm imarnatus, Drury* 
BTiohUiCCi lately Dali. 

Stracliia cruoigera, Hahn. 


Pam. CoBEioiE. 
Acanthocoris Bcdbrat 07 % Eab. 

Earn. Pteehocorim. 


Earn. EoESSiDiE. 
Gyclopelta olsciira, St. E. and S. 

Earn. MiCTioiE. 
Bdlader acutieosta^, A. and S. 
Mictis teneh'osa, Eab. 

lif . gallina^ Dali. 

BJiysofnehis calcar, Eab. 

P, parvnlus^ Dali. 


LoMta gr midis, Gray. 

Ipliita Uinbata, Stal. 
BJiysopelta guUa, Burm. 
Antihehus russm, Stal. 

A. cogiiebertii, Eab. 
Odontopus mgricornls,\^%^\, 
Bindymus ruhiginosus, Eab. 
Byoderem cingulatm, Eab. 
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Earn. Eedityiim. Beieroptera splendidida^¥i\b, 

Emgoras plagiatus, Burm. JDundubia mamtifem, Linn. 

Velimcs 07ialayus^ Stal. intemerata^ Walk. 

'Redmius mendieus, Stal, var. JBomponia tigroides, Walk. var. 

Veslim sangmnostirs, StaL P. sp. ? 

_ Cruptoti/mpam recta. Walk. 

Earn, AUA.DI-DM j r 

JBracligrlignclim membrameeus, Eab, Earn. Ceecopib^. 


Earn. ACANTHASPIDIDiB. 
Tiarodes versicolor^ Lap. 
Bmintkus marginellus, n. sp. 
Velitra rnbro-picta, A. and S, 

Eam. GEBETBiE. 
Rtilomera laticauda, Hard, 
Limnogoms, sp. ? 

Earn. BELOSTOMIBiE. 
JBelostoma indica^ St. F. and S. 

Homoptera. 

Earn. CicABiBiB. 
Rlatypleura nolilis^ Germ. 

P. insigjiis, n. sp. 
Huechgs smiguinea^ De G^er. 
JL, pMlmmata^ Eab. 

JEL. tlioracica, n. sp. 


Cosmoscarta tricolor^ St. E. and S. var. 
G, meganm'Ci^ Butl. 

C. onasoiii, Dist. 

Earn. Cejs'tbotibje. 
GeniTQtypm assariensis., Eairm, 

Earn. lASSiBJii. 
Tettigonia fcri'uginea^ Fab. 

Earn. ExJBYBBAGHTBIBiE. 
JEiiryhracliys (?) ymictifera^ Walk. 
Ancyra appe^idimlata^ White. 

Earn. EiCAmiBiB. 

Bicania guttigera, Walk., 

Earn. Elatibjd. 

Gerynia maria^ White, var. 
teiiella, Walk. 


Notes anb Descbiptiois-s. 


Chetsocobis pobphtbicolbs, Walk. 

Call. porpliyrieoU^ Walk., Cat. Het., Part. I, p. 29, (1867). 

Walker describes this form as being allied to G. stocJcerm, Linn. On 
the contrary it is very closely allied to G. puTpiwey,s, Hope, if not even 
a variety of that species. 

SmISTTHUS MABaiKEBBTJS, n. sp. PI. II, Fig. 1 . 

Sanguineous ; head, elytra, lateral borders of sternum and abdomen 
beneath, and anal abdominal segment black. Antennse obscure, testaceous ; 
a sanguineous spot behind each eye and base of coriaceous portion of the 
elytra narrowly of the same colour. 

Allied to B. fimipennisy Stal, from which it differs by the very much 
more robustly developed eyes and the narrower space letwem them ; the 
head is also slightly more elongated, and the sculpture of the posteiior lobe 
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of the jDronotumis different. The eoionr of the head, extent of the basal 
coriaceous patch and the colour beneath also differentiates it. 

Long. 18 mill. 

Plattplettea. iKsiG^ms, n. sp. PL II, Pig. 2. 

Body testaceous, thickly covered with griseous pubescence, Pronotum, 
mesonotum and metanotum not differing in structure and markings from 
P. minis. Germ., but more pubescent ; pectus, abdomen above and below 
also resembling that species. Eostrum with the tip pitchy, reaching a little 
beyond posterior coxae. Legs pale ochraceous, fore and intermediate tarsi 
with the base, apex, and claws pitchy. 

Tegmina pale hyaline, with the veins, niembrana costae, area costalis, 
area radialis (excepting almost apical half) and a large basal patch trans- 
versely terminated from near the apex of the lower side of the area radialis 
and the inner border of tegmina at apex of the lower of the arece ulnares, 
fulvous covered with griseous pubescence. The area radialis is transparent 
hyaline from about its middle (where it is darker in colour) to near the apex, 
which is narrowly fulvous and has a subconical fuscous spot on its outer 
border. A row of small spots on outer margin of the areae apicales, situated 
one on each side of the veins, a subniarginal waved row of larger spots 
situated in like manner, and an irregular series of similar sized spots situat- 
ed on the bases of the arese apicales and apices of the arese ulnares, black. 
The veins in some places are greenish. Wings pale hyaline, with the veins 
fulvous and a large black basal patch. 

^ , Long. ex. tegm. 15 mill ; exp. tegm. 45 mill. 

Allied to P. nolilis, Germ., but tegmina and wings very distinct, the 
opaque portion being much less than in that species. The rostrum is 
shorter in length and the drums do not overlap each other so much as in 
P. minis, 

Hxjechts thoeacica, n. sp. PL II, Fig. 3. 

Black, pilose ; pile griseous. Face sanguineous with a large triangu- 
lar sub-basal black spot, transversely strigose and with a deep, central 
longitudinal impression. Antennae testaceous with the basal joint black ; 
eyes testaceous, more or less streaked with black (black in a second speci- 
men I have seen). Ocelli, a triangular patch at base of head, the apex of 
which is situated between the ocelli, a central longitudinal hour-glass shaped 
fascia extending through whole length of pronotum, abdomen and three 
large spots on mesonotum, two lateral and one central, sanguineous. Pec- 
tus sanguineous with some frontal black markings. Eostrum and legs, black 
pilose. Tegmina opaque ochreous brown. Wings pale fuliginous hyaline 
with the nervures dark fuscous. 
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The rostrum reaches the apex o£ the intermediate coxae. 

? . Long. ex. tegm. 19 mill. ; exp. tegm. 43 mill. 

Two other unnamed specimens of this species are in the British Museiiiii 
from Hindustan. 

POMBOKIA, Sp. ? 

Owing to the number of insects described under the Genus Dimchilia, 
frequently only one sex being known, I have considered it better to avoid 
describing this form until the other and allied genera are structurally 
monographed. 

CEYPTOTYMPAm EECTA, Walk. PI II, Fig. 4. 

Mdioina recta^ Walk. Cat. Horn. I, p. 79, 1850. 

Walker’s type is a § , and I have therefore figured the underside of a 
^ in the collection, which seems to belong to this species. It is much pjaler 
in colouration above, being more olivaceous than black, hut to this I attach 
no importance, nor do I to its smaller size. Ail the other characters agree 
The drums are olivaceous inwardly, broadly margined with black. 

Long. ex. tegm. 32 mill. ; exp. tegm. 95 mill. 

Cos^roscAETA TETCOLOE, St. F. and Serv. Pi. II, Fig. 5. 

Cermpis tricolor^ St. F. and S. Enc. Metk. X, p. 604, 1827. 

This only differs from the typical form in having the sub-basal J^scia 
represented by a transverse waved series of four sanguineous spots; there is 
also a spot of the same colour at base. It is thus intermediate between (7. 
tricolor and (7. hasinotata^ Butl. with the last of which, before expanding the 
togmina, I confused it. Butler’s form differs also in the colouration of the 
abdomen. I have called this form a variety of C. tricolor, though the term 
local race” would he more correct. The difference is certainly not speci- 
fic,” using that definition in the ordinary sense. 

C0SM0^SCAETA Masont, Dist. PI. II, Fig. 6. 

C. Mtmm, Distant, L A. S. B., 1878, Yol. XLYII, Pt. 2, p. 194. 

Pronotiiin stramineous, with a quadrate black spot on anterior margin ; head 
hiteous ; tegmina, pectus, legs and abdomen shining black. Prostcrnum with lateral 
borders stramineous. 

Face robustly tumid, transversely strigose, with a central impunctate longitudinal 
impression; eyes prominent, luteous ; ocelli distinct, shining, situated at about an 
equal distance from each other as from eyes ; basal portion of the head somewhat 
pitchy. Pronotum thickly and finely punctured, with the lateral margins dilated and 
strongly refloxed, the lateral angles produced prominently outwards, and the posterior 
margin rounded, the disc is prominently raised and convex, across the centre of which 
is a faint impunctate central longitudinal line. The frontal quadrate black patch con- 
tains a deep, angular, linear impression on each side behind the eyes, and two small 
rounded impressions on the posterior border. 


1879.] Blaiiford — 'Rainfall Rrequeney at Galcutta, ' 41 

Tegmina o'bscurely and finely punctured ; wings dark fuscous witli tke nervures 
black. Hind tibijB with a small spine towards apex. 

Long. ex. tegm. 17 mill. Exp. tegm. 45 mill. 

Greatest long, pronot. 7-J mill. Exp. lat. ang. pronot. 11 mill, 

Saiitatj Taoo, Tenasserim. Alt. 3 — 5000 ft. 

ExPLAis-ATioisr OP Plate II. 

Fig. 1. Smmthus marginellusy List. 

„ 2. FlatypUum insigtiis^ Dist. 

j, 3. Stteehys tJioraGioa^’Di^t. 

j, 4. €ryptotympana recta^ Walk. 

„ 5, Cosmoscarta tricolor, St. E. and S. yar. 

„ 0. j? masonic Dist. 



IV . — 071 the JDmrnal Variatmi of Rainfall 'Freqiiencij at Oaleutta . — Bij 
Heintey F. Blaotoed, F. G. S., F. Z. S., F. M. S. 

(With Plate III) 

[The greater part of the following paper was written some months 
since in France, and laid before the Society at its meeting in iJilovember 
1878. In the original paper, the registers of only six years were discussed ; 
but inasmuch as those for twenty, years are available in the Meteorological 
Office, on my return to India, with the permission of the Council, 
I haYe withdrawn and recast the paper, including in the data the whole of 
the existing registers. As might have been anticipated, the inclusion of a 
period more than three times as long as that originally treated of, has had 
the result of clearing away some irregularities, and of bringing out more 
distinctly the true character of the variation ; some of the minor features of 
which were but doubtfully indicated in the original restricted table ; while 
the more prominent features have been confirmed and emphasised. With 
a view to their more ready appreciation, a plate has been added, which 
will enable the reader to compare the diurnal variation of rain frequency 
at difEerent seasons, with the normal diurnal variations of pressure, tempera- 
ture, relative humidity and vapour tension at Calcutta. H. F. B.] 

The tables here summarised are based on the hourly observations re- 
corded at the Surveyor General’s Office from August 1856, to March 1877^ ; 
during the greater part of the period on the autographic traces of an Osier’s 
anemometer. The form of the reduction does not show the quantity of the 
rainfall, but only the fact of its occurrence at the several hours specified ; 
in other words, its comparative frequency ; and it is possible that the two 
kinds of variation may not strictly coincide. The traces in question have 
not yet been reduced for quantity, otherwise than for the total diurnal fall ; 
but the laws of diurnal variation in point of frequency are so salient and 
decided, that it is hardly likely that any conclusions to which they may lead, 
^ As published in the Society’s Jouz'nal. 
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bearing on tbe catises that determine precipitation will require serious 
modification, when the quantity of precipitation is also taken into account. 
This investigation, I hope to enter upon when the completion of 
other more pressing matters shall allow of my taking up the enquiry. 
Meanwhile, the present will, I think, be found a not unimportant contribu- 
tion to Meteorological Science. 

Table showing the Number of JSours in lohich rain torn recordecl 
during 21 years at Calcutta. 

Hoijbs a. m. 



Midn. to 1 

1 to 2 

2 to 3 

3 to 4 

4 to 5 1 

5 to 6 

6 to 7 

7 to 8 

8 to 9 

9 to 10 

10 to 11 

o 

0 

>,o. ■" ■ 

p 

1 

tTanuary, 

3 

3 

5 

8 

9 

8 

8 

7 

8 

8 

11 

10 

88 

Tchrnary, 

9 

9 

14 

10 

11 

7 

9 

12 

9 

6 

13 

6 

115 

Marcli, 

7 

9 

11 

8 

4 

5 

7 

9 

9 

11 

6 

8 

94 

Ai>ril, 

9 

6 

7 

8 

5 

5 

7 

5 

5 

6 

5 

5 

73 

May, 

12 

14 

14 

12 

12 

14 

14 

11 

10 

13 

18 

20 

164 

JiiTie, 

65 

08 

64 

55 

70 

70 

73 

75 

63 

81 

88 

95 

867 

July, 

80 

92 

94 

88 

82 

95 

88 

97 

102 

114 

121 

135 

1188 

August, 

97 

94 

94 

112 

107 

109 

105 

102 

103 

107 

124 

133 

•#1287" 

September, 

36 

47 

65 

64 

68 

57 

65 

55 

48 

72 

83 

86 

746 

October, 

20 

26 

31 

34 

37 

45 

42 

44 

41 

36 

42 

56 

454 

Kovembor, 

2 

3 

6 

8 

6 

8 

8 

8 

8 

6 

10 

9 

82 

December, 

3 

3 

. 

3 

3 

3 

■.■.4 

1 

1 

8 

1 

1 

2 

31 

Yearly Total, . . 

343 

1 374 

409| 

410 

414 

426 

430| 

426 

409 

461 

522 

565 

3189 
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CO 

o 

S-a 

d, 

o 

o 

13 to 14 

14 to 15 

15 to 16 

16 to 17 

17 to 18 

18 to 19 

o 

o 

■+J 

o 

rH 

20 to 21 

21 to 22 

22 to 23 

■i 

o 

-+-* 

CO 

CNI 

4 

3 

s 

January, 

5 

5 

6 

6 

11 

9 

6 

4 

5 

5 

4 

6 

72 

Fcliruary, ...... 

7 

9 

7 

13 

9 

9 

10 

13 

8 

10 

9 

8 

112 

March, 

6 

7 

9 18 

18 

23 

23 

28 

22 

14 

12 

9 

184 

April, .... ...... 

7 

5 

111 25 

25 

26 

24 

33 

30 

23 

11 

9 

229 

May, 

23 

26 

27 

23 

31 

53 

52 

64 

57 

44 

38 

16 

454 

dune,.. . ........ 

101; 

89 

96 

74 

83 

86 

88 

86 

85 

67 

66 

59 

980 

July, 

' 1521 

150 

140 

119 

118 

103 

100 

93 

85 

56 

65 

60 

1241 

August, 

126 

140 

142 

119 

109 

112 

91 

70 

71 

77 

81 

84 

1222 

Bepteraber, ...... 

107 103 

130 

116 

107 

80 

80 

64 

49 

36 

44 

35 

951 

October, .... , , , , 

57 

55 

64 

49 

47 

32 

38 

30 

31 

25 

26 

25 

479 

ISrovcmber, ...... 

11 

10 

11 

7 

8 

9 

7 

7 

4 

4 

4 

6 

88 

December, 


1 

3 

2 

5 

2 

2 

. 3 

2 

0 

0 

2 

23 

Yearly Total, . . 

603| 600 

646 

571 

566 

544 

521 

495| 

449 

361 

360 

319 

6035 
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From this table, the following conclusions may be drawn. On the 
average of the year, which average is mainly determined by that of the 
summer monsoon months, the hour at which rain is least frequent is short- 
ly before midnight, and that at which it is most so, from 2 to 3 p. :m* The 
latter accords approximately with the diurnal epoch of maximum tempera- 
ture [see Plate III, fig. 6], but the former does not accord with its iniiii- 
munij and, indeed, the frequency of rain at the hour of mean minimum 
temperature is nearly 40 per cent, greater than at midnight, while at the 
hour of its maximum it is only twice as great ; and it would rather appear 
that while the greatest heat coincides with a principal maximum, of rainfall, 
the greatest cold coincides with a secondary maximum. The course of 
variation as shewn by the table and by fig. 1 of the plate is somewhat as 
follows : 

For about three hours after midnight, the frequency of rainfall in- 
creases rapidly, but after 3 a. m. more slowly, till about sunrise ; after 
which there is a slight falling oft’ to a secondary minimum at 9 a, m. This 
is very distinctly shown in the present table: in that originally drawn up 
it was less clearly indicated. After 9 am. the frequency increases rapidly 
to the absolute maximum between 2 and 3 P. M. From this maximum it 
declines, without interruption, to the minimum before midnight. The total 
number of rainy hours from midnight to noon is 46 per cent, of the whole ; 
and between noon and midnight 54 per cent. On the other hand, in the 
day time (6 A. M. to 6 p. M.), the proportion is 57 per cent., and 43 per cent, 
in the night hours. 

The eharaeter of the variation in the rainy months of the summer 
monsoon does not differ materially from the above. But that of the 
hot season is very different ; and that of the cold season again differs from 
both and is more uniform than either. The following table and figs. 2, 3 
and 4 in the Plate exhibit the data thus arranged according to the three 
seasons. 


Hours a. m. 


i 

Midn. to 1 

1 to 2 

2 to 3 

o 

CO 

4 to 6 

6 to 6 

' 1^- 

o 

*co 

7 to 8 

8 to 9 

9 to 10 

10 to 11 

1 rt 
o 
o. 

' a 

r— 1 

1 ■ ■ 

Eaim : J une to October, 

298 

327 

348 

353 

364 

376 

373 

373, 

1 

367 

410 

458 

505 

Sot season : March to 








! 




S3 

May, 

28 

29 

32 

28 

21 

24 

28 

25 

24 

30 

29 

Gold season : Hovembor 












27 

to February, 

11 

18 

29 

29 

29 

.'1 

i 26: 29 

t 1 1 

28 

28 

21 

34 
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The variation in the rainy months is^ then, almost identical with that 
above described, the chief difference being that after the afternoon maxi- 
mum, the decline is more rapid. The heavy rains of the monsoon months 
are, then, more particularly rains of the day time, favoured and accelerated 
by the diurnal rise of temperature, and declining with the decline of the 
sun’s heat. In a nearly saturated atmosphere, the ra]>idity with which 
vapour ascends from lower to higher levels, and eventually becomes dynami- 
cally cooled and condensed, depends on the temperature, increasing indeed 
as the square of the absolute temperature. The relative humidity of the 
lower atmosphere (as tested in our observations), does not follow the same 
course of variation. Indeed, as may be seen in fig. 7, tliis course is exactly 
the inverse of that of temperature, but as far as can be judged from casual 
observation, the formation and dispersion of cumulus cloud, indicating the 
state of saturation at heights of from 2000 to 7000 or 8000 feet, is equally 
determined by the rise and fall of the temperature, and in its mode of 
formation the rain-cloud of the summer monsoon is essentially cumulus. 
The hour of least frequent rainfall, which in the summer monsoon would 
seem to be between 10 and Up. m., is probably also that of least cloudiness. 
The horary variation of cloud is not known for Calcutta, but I found some 
time since on examining the registers of a number of Bengal stations, at 
which the cloud proportion had been recorded for some years at 4 and 10 
A. M. and p. M. that the average at 10 p. m. was very considerably below 
that observed at other hours. Kreil has noticed a similar fact at Vienna, 
and hJeumayer inhis discussion of the Observations of the Mag-Staff Obser- 
vatory at Melbourne, also finds that, on the average of the year, there is a 
strongly marked minimum about this hour. Kreil explains this tendency 
to the dispersion of cloud, after sunset, by the compression which the lower 
atmospheric strata undergo, in consequence of the general contraction and 
subsidence of the mass y to which action he also refers the coincident baro- 
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metric rise and maximum. In any case, tHs coincidence of minimum rain- 
iness, minimum cloudiness and the semi-diurnal maximum of pressure, is an 
important fact of observation. 

The rapid rise of rain-frequency after midnight corresponds, though 
less exactly, to the nocturnal fall of pressure ; but, as on the average of the 
year, the secondary maximum is nob reached till some time after sunrise, vie., 
about G A. M. In the Melbourne curve of cloud variation, this is also 
about the epoch of the diurnal maximum, and as abeady remarked it is that 
of minimum temperature and maximum humidity at the ground surface. 
The slight fall that ensues continues till between 8 and 9, which is about 
an hour in advance of the epoch of maximum pressure. It would seem 
therefore that the tendency to the precipitation of rain is a somewhat com- 
plex function of the temperature and pressure variations ; or inasmuch as 
the latter is an effect of the former, of the temperature variation producing 
two conditions which are in part mutually antagonistic in their effect on 
the rainfall. To sum up the results of this discussion, I would suggest the 
following as a possible explanation of the rainfall variation. The cooling 
of the atmosphere after 3 p. m. in the first place checks the production and 
ascent of vapour, as well as of convective atmospheric currents, and (adopt- 
ino- Kreil’s explanation of the barometric tides) causes a rise of pressure in 
the lower atmosphere as a consequence of the sinking and compression of 
the atmospheric mass. These effects bring about a dispersion of cloud and 
a fall of rainfall frequency from the absolute maximum to the absolute 
miMmum of the 24 hours. About 10 p. M. the compression having reached 
its re-expansion sets in, and, in conjunction with continued cool- 

ing, raises the relative humidity of the cloud-forming strata, and conse- 
quently the tendency to the formation of cloud and rain. When the 
re-expansion ceases about 3 or 4 A. M., the loss of heat is still operative 
in the same direction, though less powerfully ; but, after sunrise, the direct 
effect of the solar heat is to diminish cloud and rainfall, while raising the 
pressure of the lower atmosphere ; and it is not until this increasing pressure 
has nearly attained its maximum, and the ascent of vapour has become 
sutficiently active to prevail over these first effects, that the formation of 
cloud* and rainfall proceed actively, and attain their afternoon maximum ; 
this condition coinciding with the highest temperature and the greatest 
activity of diffusing vapour and convective currents. 

This explanation, I must remark, is suggested solely by a consideration 
of the several coincident phenomena, and presupposes an atmosphere highly 
charged with vapour, such as is that of the summer monsoon. It would be 
impossible to predict the course of the , changes a priori, because the several 
* THs is of course an assumption as regards tlie cloud maximum. 
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actions being to a certain extent mutually antagonistic in tbeir effects on 
the formation of rain, it would be impossible to foretell, in the absence of 
direct observations made in the cloud-forming strata, when and how these 
effects would mutually balance, and in what measure and at what epochs 
one or the other would become predominant. 

In the dry and hot season the diurnal course of rainfall variation is 
very different from the above. The diurnal epoch of minimum is not very 
distinctly indicated, bat would appear to fail about sunrise. There is, how- 
ever, but little variation from midnight up to 9 or 10 A. ii. ; and after this 
only a slow rise up to 2 p. m., when the increase becomes more rapid. 
About two hours before sunset there is a sudden rise of about 50 per cent., 
and the hour of maximum raininess occurs between 7 and 8 p. m., the num- 
ber of recorded falls being then six times as great as at sunrise. This very 
striking feature of the hot season is due to the well-known evening storms, 
commonly called Mortlh-We%terB^ which are closely analogous to the thunder- 
storms of the European summer \ and, whether as rain or hail-storms or 
simply as dust-storms, ai'e characteristic of the dry season more or less in ail 
parts of India. In Lower Bengal they are especially frequent, and the 
favouring conditions appear to be, the presence of a certain moderate 
supply of vapour brought by the coast winds, a high temperature at and 
near the ground surface, and a dry westerly wind from the interior of the 
country, which in Lower Bengal blows chiefly as an upper current from the 
plateau of Western Bengal, but during the hottest hours of the day, when it 
is at its greatest strength, produces a marked effect on the mean wind 
direction at Calcutta, and is sometimes felt there directly as a hot surface 
wind. It is when this wind slackens towards sunset, and that from the 
direction of the coast gains in prevalenee, producing a calm in the interval, 
that North-Westers chiefly occur. They receive their name from the fact 
that the storm-cloud most commonly originates in the North-West, and 
advances or rather forms up with great rapidity from that direction, the 
formation of the nimbus overhead being speedily followed by violent gusts 
of wind from the same direction, which raise clouds of dust and occa- 
sionally exert pressures comparable with those of a cyclone. Immediately 
before the onset of the storm, the barometer rises rapidly, sometimes more 
than OT inch ; and, as Mr. Eliot has shown from a study of the autographic 
records of the Alipore Observatory, the subsequent fall coincides with the 
onset of the stormy winds, and a great and sudden fall of temperature and 
vapour pressure. Frequent casual observations of the motion of the dust 
and cloud margin in advance of these storms, have led me to conclude that 
the stoinny wind which blows out from under the storm-cloud is a great 
horizontal eddy, the impulse of which is furnished by the air dragged down. 
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partlj by the friction of the rain. But this is not invariably the case ; as I 
have more than once e:sperienced a gusty though less violent wind, when no 
rain was falling. The only essential feature, which is apparently common 
to all storms of this class, including the dry and rainless dust-storms of the 
Punjab and hail- storms, is a moi'e or less spasmodic and sudden subversion 
of vertical equilibrium, and rapid convection accompanied by eddying cur- 
rents, and generally, in Bengal j at least, by heavy rain. It is somewhat 
remarkable that their most frequent occurrence coincides with the most 
rapid cooling of the atmosphere, hut it must he observed that as a general, 
if not invariable, rule the cloud canopy in which the storm originates has 
been formed during the day, and that this shields the subjacent air and earth 
surface from rapid cooling, while the higher strata are radiating freely into 
sj^ace. 

Lastly, in the cold season, falls of rain are distributed pretty evenly 
throughout the day, with a decided diminution during the two or three 
hours before and after midnight ; as shown in the table, from 8 p. 
to 2 A. M. This period corresponds with that of the strongly marked 
minimum of the rainy season ; and may probably be referred to similar 
causes ; the atmosphere of the cold weather being normally of higher humi- 
dity than that of the hot season, and especially when a southerly wind sets 
in, which is always the precursor of rain. 


The general conclusion to be drawn from this discussion is, that the 
conditions which promote and determine preciihtation, are different at 
different seasons. In the highly vapour-charged atmosphere of the rainy 
monsoon, and in a much less degree in the cold season, condensation is most 
promoted by increasing temperature, and the more active ascent of vapour 
determined thereby. In a minor degree, the opposite action, nocturnal 
cooling, under certain conditions, j)roduces the same effect, but this is com- 
plicated with those of the internal movements (the compression and eximn- 
sion) of the atmosphere, which are another effect of the oscillation of 
temperature. In the comparatively dry atmosphere of the hot weather, 
the precipitation is chiefly that of storms, which are spasmodic movements, 
arising from the subverted equilibrium of the superimposed strata; and 
these are most frequent when the atmosphere as a whole is cooling most 
rapidly. They are probably the effect of unequal cooling. 
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Becord of the Oeciirrrence of 


.[No. 1, 


Y. — Becord of the Occxmence of BartliqiiakeB in Assam dihring 


■Date. 

District. 

Time of 
occurrence. 

Duration, 

lOtli Jan. 1878. 

Darrang, Tezpnr. 

■ 

12.60 A. M. 

From 8 to 12 se- 
conds. 


Ascertained that this shock was not felt in the following districts : Cachar, 

Goalpara and 

3rd Feb. 1878. i Darrang, Tezpnr. 1 11.52 p. m. 1 5 to 8 seconds. 


Ascertained that this shock was not felt in the following districts : Cachar, 

Lakhimj)nr and 


5th Feb. 1878. 

Darrang, Tezpur. 

1 P. M. 


; Each shock from 

Do. 

Do. 

7.15 p. M. 


r 10 to 15 seconds. 

Do. 

Do. 

10.40 p. M. 


1 ' 

Do. 

Goalpara. 

7.10 p. M. 

1 About 30 or 35 se- 





conds. 

Do. 

Do. 

11.30 p. M. 

About 40 seconds. 

Do. 

Shillong, (Ehasi and 

7.18 p. M. 

About 10 seconds. 


Jain tea Hills). 




Do. 

Da 

10.30 p. M. 


Do. 

Do. 

Gauhati, (Kainru|)). 

7.15 p.m. 

5 seconds. 

Do. 

Do. 

10.45 p. M. or 

3 seconds. 



there abouts. 

I 


Do. 

Tura (Garo Hills). 

7.30 p. M. 

About 20 seconds. 

Do. 

Do, 

10.15 P. M. 

About 10 seconds. 

Do. 

Barpcta (Kamnip). 

7.30 p.m. 

Not given. 

Do. 

Do^ 

:'ll:;P.: M*','"; 


Do. 

Do. 

(Goalpara) , Dhdbri. 

7.30 p. M. 

About 5 seconds. 

Do. 

Do. 

10.40 p. M, 

About 3 seconds. 

Do. 

Nowgong. 

7.30 p. M. 

About 10 seconds. 

Do. 

Do. 

10.5 p. M. 

About 5 seconds. 

Do. 

Cachar, 

7.50 p. M. 

About 2 seconds. 

Do. 

Do. 

11‘50 p. M. 

About 1 second. 


N. B. It was not felt in the Naga Hills, lakhinipnr and Sibsdgar 
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1878. — ComnnmicateLl ly the CnrsF Commissioneu op Assa^i. 


Apparent 

direction. 

Extent of damage, if any, and general 

Bemarks. 

Not noticed. 

A smart shock j preceded by the usual rumblmg noise. 
No damage done. 

Sylbet, Nowgong; Kbasi Hills, Garo Hills, Lalibimpiir, Sibs^ar, Naga Hills, 
Kamrup. 

N. Westerly di- 
rection. 

Tbe rumbling noise that preceded the shock was very 
loud and distinct. Tbe shock itself, slight. No da- 
mage clone. 

Sylbet, Nowgong 
Sibsagar. 

, Khasi Hills, Garo Hills. 

Not noticed. 

S. to N. 

Do. 

W. to E. 

Do. 

W. to E. 

Do, 

No damage done. Tbe shocks were slight but tbe rum- 
blings that preceded each shock were unusually loud 
and prolonged. 

Tbe second was somewhat heavier than tbe first. No da- 
mage done. 

1 No damage done. Both smart shocks. 

There were two sharp shocks but no damage done. 

One shock. No damage done. 

W. to E. 

W. to E. 

N. to E. 

Not stated. 

N. E. to S. W. • 
Do. 

N. W. to S, E. 
Do. 

N. to B. 

Do, 

1 No damage done. 

' No damage done. 

Two smart shocks were felt. 

Only one shock, which passed very soon. 

One sharp shock. No damage. 

No damage. 

A slight shock, 

A very slight shock. 


Districts. It was Mt in Sylbet, necessary particulars were not noted, 
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Mecord of the Occurrence of 


[Ko. 1 


Date. 

District* 

1 

Time of 
occurrence. 

' 1 

Duration. 

25th Feb. 1878. 

1 

Nowgong. 

7.80 p. M. 

8 seconds. 

Do. 

Shillong, (Khasi Hills). 

8.20 p. M. 

3' 'seconds.'' 

Do. 

Cachar. 

8.30 p. M. 

1 second. 

Do. 

Goalpara. 

9 P. M. 

1 second. 


Ascertained this shock was not felt in the district of Kamnipj 


leth April; 1878.! 
Do. 

Do. 

Do. 


hJTowgong. 

Shillong, (Khasi Hills) J 
Ganb^ti, (Kamrup). 
Tezpur, (Darrang). 


9.80 p. M. 
10.45 P. M. 
10.5 p. 
10.50 p. M. 


5 seconds. 

5 seconds, 
a few seconds, 

8 to 10 seconds. 


Ascertained that this shock was not felt in the following districts : 
19th April, 1878.' Jorehat sxib-division 9 p.m. 1 minnte. 

I of Sibs^gar. 

Ascertained that this shock was not felt in the following districts : Sjlhet, 

Klnisi Hills and 

28rd April, 1878.! Jorehat sub-division i 4.80 p. M. 10 seconds. 

1 of Sibsagar. j 

Not felt in the following distncts : Sjlhet, Cachar, Goalpara, Garo Hills, 


29th April, 1878. 
Do. 

Do, 

Do. 


Do. 


Do. 

Do. 

Do. 

Do. 


SaraagutingjN agaHiils. 
Nowgong. 

Shillong, (Khasi Hills). 
Darrang, Camp Uriing. 


Sibsagar, (Head Qrs.) 


1.80 p. M. 
2.30 p. M. 
2.87 p. M. 
2.40 p. M. 


2.50 p. M. 


Lakhimpnr, Dihrughar. 2.51 P. M. 

Kainriip, Gauhati. 3 p. m. 

Golaghat sub-division ISToon. 
of Sibsagar 

Jorehat sub-division | Not noticed, 
of Sibsagai\ 

Ascertained that this shock was not felt in the following 


5 seconds. 

5 seconds. 

80 seconds. 

8 to 10 seconds. 


Less than 1 se- 
cond. 

8 to 4 seconds. 

A few^ seconds. 
Not noticed. 


10 seconds. 


2nd Mav, 1878. 
Do. 


Shillong, (Khasi Hills). | 
Nowgong, ; 

Not felt in the following districts : 


2.80 A. M. 


Night 


4th May, 1878. 

Nowgong. 

12 P. M. 

Do. 

Tezpur, (Darrang). 

1 A. M. 

Do. 

' Shillong, (Khasi Hills). j 

2.20 p. M. 


About 10 seconds. 
Not noticed. 
Sylhet, Cachar, Goalpara, Garo 
About 5 seconds. 

12 to 15 seconds.-; ' 


8 seconds. 

Ascertained that this shock was not felt in the following districts ; Sylhet, 
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Apparent 

direction. 

■ "■ '..,1 

Extent of damage if any and general 

Hemarks. 

N. Vi. to S. E. 

No damage. 

W. to E. 

i No damage. 

N. W. to S. E. 

One smart shock. No damage. 

S. to N. 

No damage. 


Sibsagar, N%a Hills, Sjlhet, LakHmpur, Darrang and G-aro Hills. 

H. W. to S. E. j No damage, 

:W. toE. — Do. 

W. to E. I One smart slioek. No damage. 

Not noticed. I Two distinct and very smart shocks in rapid succession* 
I No damage. 

Cachar, Goalpara, Garo Hills, Sylhet, Sibsagar, Naga Hills, and Lakbimpur. 
S. W. to N. E. No damage. 

Cachar, Goalpara, Garo Hills, Kamrdp, Darrang, Nowgong, Lakhimpur. 
Naga Hills. 

Not noticed. I No damage. 


Kamriip, Darrang, Nowgong, Lakhimpur, Khasi Hills and Naga Hills. 


W. to E. 

S. to N. 

W. to E. 
Not noticed. 


N. to S. 

N. to E. 

W. to E. 

E. to N. 

Not noticed. 


No damage. 

A very slight shock. No damage. 

No damage. 

Two very clear smart and distinct shocks felt. They 
were also felt at Mangaldai. No damage done'. The 
usual rumbling noise did not precede these shocks. 

No damage. 


No damage. Slight shock ; weather rather sultry. 
A slight shock. 

No damage. 


No damage. 


No damage. 


districts : Sylhet, Cachar, Goalpara and Garo Hills, 

S. to N. No damage. 

Not noticed. Do. 

Hills, Kamriip, Darrang, Sibsagar, Lakhimpur and Naga Hills. 

N. W. to S. E. ^ No damage. 

S. E. to N. W. Two very smart shocks preceded by the usual rambling 
noise ; no damage. 

S, to N. No damage. 

Cacbar, Goalpara, Garo Hills, Kamrup, Sibsagar, Lakbimpur and Naga Hills. 
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^Record of the Ocmirvcnce of 


[No. 1, 


r>2 


Date. 

District. 

Time of 
occurrence. 

i ■ ■ 

!■ ■■ 

Duration. 

IStt May, 1878. 

Shillong, (Khasi Hills). 

10 A. M. 

4 seconds. 


Not felt in the following districts : Sjlhet, Oachar, Goalpara, Garo Hillsy 


80th May, 1878. 


Shillong, (Khasi Hills). 


10 p. 


About 5 seconds. 


Not felt in the following districts : Sylhet, Cachar, Goalpto, Garo Hills, 


2nd June, 1878. 


Shillong, (Khasi Hills). 


10.25 p. M. 


About 5 seconds. 


Not felt in the following districts : Sylhet, Cachar, Goalpara, Garo Hills, 


1st Jnly, 1878. 


Shillong, (Khasi Hills). 


4 P. M. 


About 10 seconds. 


No report from other districts ; apparently 

5 seconds. 

6 seconds. 

8 seconds. 

20 seconds. 

5 seconds. 

10 seconds. 

Ascertained that the shock was not felt in Lakhimpur, 


2ncl July, 1878. 

Tezpur, (Darrang). 

6.15 A. M. 

Do. 

■ 

Gauhati (Kamrdp). 

6.26 A. M. 

Do. 

Sibsagar, *) 

> Sibs%ar. 

6.4 A. 

Do. 

■ ■ ■ 1 

Jorehat, } 

7 A. M. 

'■ '! 

Do. 

Nowgong. 

6 P. M. 

Do. 

Sainagxiting, (Nagd 
Hills). 1 

6,10 P. M. 


5th Jiilr, 1878. 
IJo. 


1 ) 0 . 

Do. 


81st July, 1878. 


Shillong, (Khasi Hills). 
Tezpur, (DaiTang) . 

Gauhati, (Kamrup), 
Nowgong. 


8.20 A. M. 
8.20 A. M. 

S.88 A. M. 

About 8 P. M. 


About 5 seconds. 
A few seconds. 

About 20 seconds. 
About 2 seconds. 


Not felt in Goalpara, Garo Hills, Sylbet, 


SLillong, (Khasi Hills). 


10.20 A. 


A second or two. 


Ascertained that the shock was not felt in Goalpara, Kamri'ip, Nowgong, 
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Apparent 

direction. 

Extent of damage if any and general 

Remarks. 

S. to N. 

No damage. 


Kamriip, Barrang, Nowgongj Sibs%ar, Lakbimptir and Naga Hills. 


N. to S. 


No damage. 


Kamriip, Darrang, Nowgoiig, Sibsagar, Lakbimpur and Naga Hills. 


N. to S. 


Yerj slight shock. No damage. 


Kamrup, Darrang, Nowgong, Sibsagar, Lakhimx>ur and Naga Hills. 


S. to N. 


No damage done. 


not felt anywhere in the Province. 
N. W. to S. E, 


N. E. to S. E. 
Not known. 

E. to W. 

N. W. to S. E. 
E, to W. 


No damage, two successive shocks perceptible, but both 
sliofbt. 


No damage done. 


No damage. 


No damage. 

No damage done. 
No damage. 


Garo Hills, Cachar, Sylbet, and Kbasi Hills. 


W. to E. 

Not observed. 

N. E. to S. W. 
N. E. to S. W. 


No damage done. 

No damage, three distinct shocks. The centre one most 
severe, loud rambling noise preceded the shocks. 

One smart shock. No damage to property. 

A very slight shock. No damage done. 


Cachar, Lakbimpur, Sibsagar and Naga Hills. 


S. W. to N. E. 


No damage done. 


Darrang, Sibsagar, Lakbimpur, Garo Hills, Naga Hills, Syliiet and Cachar. 
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Beeord of the Oeciirrenee of 


[No.:!,. 


Date. 

District. • 

Time of 
occurrence. 

Duration. 

4tb Aiigt. 1878. 

Tezpur, (Darrang). j 

8 . A. M. , i 

2 seconds. 


SOthAiigt. 187S. 


Srd Oct. 18-78. 


ISth Nov. 1878. 

Po. 

Do. 

Do. 

Do. 


14tb Nov. 1878. 


Tczpur, (Darrang). 


Jorcliat, Sibsagar. 


Sliillong, (Kbasi Hills). 
Nowgoiig. 


No reports received from 


6.8 p. M. 


A few seconds. 


No reports received 


About 2 p. M. 


4.30 A. M. 
About 4.30 

A. M. 

About 5 A. M. 

5.30 A. M. 
5.30 A. M. 


Gaubati, (Kamriij)), 

Sylbet. 

Tezpur, (Darrang). 

Ascertained that this shock was not felt at Goalpara, 


About f a minute. 

Not felt in 
About 5 seconds. 
About 3 seconds. 


4 to 5 seconds. 
2 seconds. 

A few seconds. 


Shillong, (Kbasi Hills.) 


12.20 A. M. 


About 15 seconds. 


Ascertained that the shock was not felt at Goalpara, Kamrup, Darrang, 


20tb Nov. 1878. 


Tezpur, (Darrang). 


5 A. M. 


5 to 8 seconds. 


Not felt at Goalpara, Kamrup>, Nowgong, Sibs%ar, Lakbimpur, 


1st Dec. 1878. 


Shillong, (KbasiHills), 


6|- P. M. 


About 5 seconds. 


Not felt at Goalpara, Kamrup, Darrang, Nowgong, Sibsagar, 


8tb Dec. 1879. 


Shillong, (Kbasi Hills). 


11.30 p. ir. 


About 5 seconds. 


Not felt in Kamrup, Darrang, Nowgong, Sibslgar, Lakbimpur, 


25tb Dec. 1878. 


Tezpur, (Darrang). 


12.42 p. M. 


A few seconds. 


Not felt in Goalpara, Kamrup, Darrang, Nowgong, Sibsagar, Lakbimpur, 
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Apparent 

direction. 

Extent of damage if any and general 

Remarks. 

N. to S. 

No damage. 


the other districts. 


From N. E. 


Two shocks, preceded and succeeded by a loud rumbling. 


from other districts. 


W. to E. 

other districts. 
W. to E. 

N. W. to S. E. 


Nil. 


No damage done. 

Do., a very slight shock. 


S. E. to N. W. One shock, no injury done. 

E. to W. No damage. 

Not noticed. Very distinct and marked while it lasted. No damage done. 
Sihsagar, Lakhimpur, Cachar, Garo Hills and Naga Hills. 


N. to S. 


No damage done. 


! 

Nowgong, Sihsagar, Lakhimpur, Cachar, Sylhet, Naga Hills and Giro Hills, 


Not noticed. 


No damage done. The actual shock was slight but the 
rumbling and noise preceding the shock was unusually 
loud and marked. 


Cachar, Sylhet, Naga Hills, Garo Hills and Khasi and Jaiiitia Hills. 
W. toE. No damage done. 

Lakhimpur, Cachar, Sylhet, Giro Hills and Naga Hills. 

S. to N. 

Goalpara, Cachar, Sylhet, Giro Hills and Naga Hills. 


No damage done. 


Not observable. 


A very slight shock. 


1 

Cacliar, Sylliet, Garo Hills, KhSsi aad Jaiatia Hills and Naga Hills. 
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YI. — On some eivperiments made at S. JT/.? Mint in Calcutta on coming 
Silver into Rupees,— By Gol. J. F. Tjsnkaot, ii. e., p. e. s., &c., 
Master of the Mmt. 

(Received 22iid March. ; — Bead 2iid April, 1879.) 

It has long been known that when an alligation containing fine silver 
and copper has been melted the result is an apparent refining, and the 
result of the further processes in coining is also to change the constitution 
of the alloy. In order, therefore, to produce Eupees of standard weight and 
fineness, it has always been found necessary to allow for these changes. The 
rule by which this allowance was made, however, did not seem to mo to 
have any good foundation, and, while generally speaking the results were 
fair, there were occasional departures which convinced me that it could be 
improved. The rule here has been to make the alligation to standard 
11 of silver : scissel being assumed to have this fineness — then copper was 
added in proportion to all the silver except scissel, so as to reduce the fine- 
ness and this extra alloy” was subject to variation on diferent coins. 

It was clear then that silver in the form of scissel was not supposed 
to refine, and nest that the whole of the change was not supposed to occur 
in melting, but partly to depend on the further processes. The last was a 
matter which was evidently more than probable ; and as regards the first 
Col. J. T. Smith, late Master of this Mint, had many years ago shown that 
after a time a silver alloy ceased to refine. It seemed to me more than 
probable that this last result was only an approximation to the truth, and 
that the fact was that cop|)er when mixed (at all events in small quanti- 
ties) with silver was not exposed to oxidation in the furnace ; but on this 
hypothesis it became absurd to add extra alloy on silver of 900 milliemes 
of fineness as on fine bars. I thought too that I saw that the variations 
which such an error would cause really took place, and resolved therefore 
to investigate the whole matter experimentally. 

Silver at this Mint is reported to 0*2 of a millieme : when an alliga- 
tion is made, it is usually arranged that there shall not be a great number 
of finenesses used, and as each quality will be composed of several samples, 
these are all mixed in a heap, so that the silver used is the average (rough- 
ly) of several samples all reported alike. This procedure generally allows 
all the pots of a day’s melting to be practically identical in fineness and 
weight, and if this be not the case it is very rarely that there are not 
several similar pots. There were no cases of single pots in this work, 
though owdng to a small stock of silver, the whole in each melting could 
not be made alike. 
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Having the weight and fineness o£ each sample o£ silver in a pot^ -wo 
are in a position to compnte its fineness on the supposition that no change 
takes place in melting : this I call the Theoretical Fineness.’’'' When the 
contents are melted and well mixed, a small spoonful of the fused alloj is 
granulated and from this a muster is delivered to the Assay Master : the 
fineness of this I have called the Fineness of Fot^'' it is generally greater 
than the Theoretical fineness. In the later processes and especially in that 
of pickling,” preparatory to coining, the fineness is further increased, and 
the final result is determined from an assay of the coins by taking a propor« 
tion of coins for assay singly, and also some for assay after melting them up. 
This last determination is the least satisfactory ; however uniform the melted 
mixture may be, the alloy is not equally distributed in the resultant 
ingots and every after process tends to increase this irregularity ; so that at 
last, not only are the various coins different in their fineness, but portions 
taken from different parts of the same coin are so. I have used as a measure 
of the fineness of the coins of one day, the mean result derived from 20 
single coins — the sample piece being always cut out from the centre of 
the coin, and I have called the result “ Fineness of Corns. 

JOuring these experiments 10 pots were daily ailigated to the same 
Theoretical Fineness : I have thus had a measure of the accuracy of the 
Assay Eeports, and I have used this for calculating the probable errors of 
tlie theoretical finenesses, in a way which (though somewhat arbitrary) seems 
to me sufficiently accurate for the purpose. When the probable error of an 
Assay Eeport is known, it is easy to calculate that of one heap, made of 
several samples of one quality, on the supposition that the whole is fairly 
mixed. As, however, the mixture must at best be very imperfect, I have 
pi’eferred assigning to each quality of silver the same probable error of 
fineness as though all had depended on a single report. 

As any erroneous hypothesis as to the quality of scissel used would 
clearly have vitiated the results, I had a quantity melted down, assayed, and 
laminated, each pot being kept separate, and thus I had metal which was 
of known fineness — save the small change from lamination which would 
equally be shared by all scissel — but which I conceived would be subject 
in melting to the same changes as scissel itself. 

I had intended to keep the work from each pot separate all through, 
but after a certain point this was found impracticable, and the coins from a 
single day’s melting have been mixed. After I had completed the greater 
part of the calculation for this paper, I found that, by a careless blunder, 
there had been a mixing of the coins of the second and third days’ meltings : 
and though I could only prove that it had been slight, and it probably would 
not have seriously affected the result, I had the work of those days repeated 
and I use this repetition, though the results are not nearly so accordant as 
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tliose I first had. This is the reason why the melting numbers do not run 
continuously from 89 to 98 ; 90 and 91 being omitted and 114i and 115 
inserted. 

The following table shows the mean results for each day^s work with 
their probable errors j the quantities of scissel and copper used daily are 
ap>pimimately shown. The unit of weight is a tolah of ISO English 
grains. A pot contains close on 12,500 tolahs, or 4687.5 ounces troy, and 
the whole quantity of standard silver melted and watched was about 
12,45,000 tolahs, oi' 466,875 ounces troy, or about 14,521 kilograms. 
"VYhat is not accounted for as scissel or copper was refined bar silver of 
about 997 fine. The scissel was about 916 fine. 
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It will be seen that two meltings have been made for each proportion 
of copper. If C represent roughly one hundred tolas of copper, and 
■we group these determinations in j^rop^ortion to the quantity of cop>per, we 
shall have : 


Gain in 


Copper. 

Pots — Theory. 

Coins — Theory. 

Coins — Pots. 

G 0 

— 0-075 ± 0-079 

+ 0-545 + 0-109 

-f 0*620 ± 0-094 

2 0 

+ 0*0o0 4| 0*0/3 

4- 0-805 ± 0-108 

+ 0-755 + 0-091 

4 0 

4- 0-335 + 0-065 

+ 0-775 + 0*107 

4- 0-440 + 0-088 

6 0 

+ 0*805 + 0-071 

4* X-180 + 0-090 

+ 0-375 + 0-065 

8 C 

+ 0-635 ± 0-078 

4- 1*360 + 0*116 

4- 0-725 + 0-092 


It is evident that the refining of the Pots from the Theory is nearly 
proportional to C, and that the refining of the Goins above the Pots or the 
ingots is approximately constant, though irregular, as indeed might have 
been anticipated. 

If now we assume a -f mo} to be the refinage in melting, when m is the 
coefficient of C above, and y to be the refinage in passing from the Ingots 
to Coin ; we shall have 

5 values of -f miv of nearly equal weight 

5 — g of sufficiently equal weight 

and 5 values oi a + mx + y, which being the sums of the others we may 
neglect., ■ ' ■ ■ , , •• ■ • 

From these equations we get the following values : 

^ _ 0*085 + 0*088 

= + 0*109 ± 0*018 
y = -f 0*583 0*051 

The large probable error of a compared with its value renders it very 
doubtful if there is any real change in scissel melting. "What there is 
seems to he towards Ions of fineness and it is quite certain that silver evapo- 
rates ; for, in the Eegenerators and flues of the Gas Furnaces (now disused) 
the soot was found to contain silver. 

The other quantities are clearly marked, and the small probable error 
of X shows that the hypothesis that free copper only burns is pirobably true. 
Had a been assumed = 0, the value of x would have been 0 095. 
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Tlie value o! x shows that sufficient copper hums away to raise the 
fineness by 0109 milliemes for each 100 tolahs of free copper and this 
quantity should be added as extra alloy : and the value of ^ shows that, 
during the processes of converting ingots into coin, sufficient alloy is 
remo%^ed to make the coins 0*5S8 of a millieme finer on the average than 
the ingots from which they are made. 

Thus in order to have accurate Eupees it would seem necessary that 
the Calculated or Theoretical fineness of the pots should be 
916*667 + 0^085 0*583 — 0*109 C 

or 916169 — 0*109 C. 

Mow if S he the amount of pure silver in a mass and W he its weight, 
S ' W' 

the fineness/ = and iW = — y clfi 

If in this equation we put W == 12,500, / = 0 916667 and df = 
0*000109 0, we shall have W or the additional alloy = 118 0. 

Practically then to get Eupees of standard fineness we should alligate 
to 91 6 *169 and then add 1| per cent, of the free copper. 

For smaller coins the increase of fineness will be greater and tbe alii* 
gat ion will be lower. 

When the alloy in the silver is at all volatile or very oxidable 
the above rule would not serve of course. So far as possible it is sought 
to guard against this by melting all low-touch or suspicious silver before 
receipt and heating it strongly ; or even, in some cases, partially refining it. 

The probable error of the fineness of the pots for any one day is 
deduced from 10 reports of as many pots assumed to be alike. Its mean 
value is 0*0276 of a millieme. Hence the probable error of the report of 
a pot is 0*087^' of a millieme. As each report is the mean of two single 
assays, the probable error of a single assay will be 0*123 milliemes. 

Again, the probable error* of coins used above is derived from 20 single 
assays of coins ; its mean is 0*0806 milliemes, thus the j>robable error of a 
single coin assay on the mean of all will be 0*360 milliemes. This probable 
error is the probable error of a single assay combined with tbe probable 
error of a single coin as compared with the mass from which it is taken. 
Tbe former has been found 0*123 milliemes, hence the latter will be 0*139 
milliemes. 

Again, it is customary here to cheek the single assays of coins daily 
by a double assay of the melted mass resulting from 20 coins spoilt in 
the stamping presses. The probable error of each such report is combined 
of the probable error of the mean of 20 coins together with that of a double 

* I have assumed that 0*1 of a millieme is a sufficient approximation in valuing 
the Theoretical fineness. 
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assay, or is 0*116 millieme. The usual daily check is one such report from 
a melting and 10 from single assays of coins, and, as the probable errors of 
these values are 0*116 and 0*114 respectively, it is evident that they are 
practically of equal weight : when so taken the probable error of the mean 
fineness of a day’s work will be 0*081 millieme. 

In receiving Bullion about seven separately assayed parcels make a lac 
(1,00,000) of Eupees in value. The probable error of an assay report has 
above been found to be 0 087 millieme and that of a lac (in value) of Bullion 
8*29 Eupees from assay only. The probable error of a lac of coinage is 
8*1 Eupees from its assay, which shows that even for this small daily 
outturn, the valuation is not sufficiently good ; and the uncertainty increases 
in proportion to the outturn, while that of the intake does not increase so 


fast. 

Wifcli 1 lac of outturn tlie probable error is 2-47 that of equal receipt 
2 „ » ” » 

8 » » ” ” 

4 „ » « » 

In order that the assay valuations of receipt and outturn should be 
similar, the coinage should be only 63,600 Eupees daily. 

.. If these checks stood alone, it would be impossible for a Mint Master 
to feel any confidence in bis work. And an assay establishment sufifi- 
ciently large to value a heavy coinage thoroughly, and to make the 
necessary assays of single coins would be very expensive. The assays of 
pots are a very valuable test in a large coinage, especially when, as here, 
they are made nearly uniform in composition and thus check each other. 
In practice a coin beyond the legal remedy of two milliemes in fineness 
is almost unknown, hut the law is now probably as exacting as it is 
possible to make it. 

I am very greatly indebted to Mr. Edis, who was acting as Assay Mas- 
ter of this Mint, for the attention and skill he gave to these assays, which 
were more in number than the amount of work ordinarily would have 
called for. The accuracy of his work is proved by the small probable 

errors. 


To obtain these data was the primary object of my experiments : incid- 
entally, however, the weighments which are made in passing the metal 
from hand to hand furnish some interesting information as to the general 
working of the Mint which I purpose here to place on record. 

The unit of weighment is a tolah (the weight of a standard rupee) of 
180 "rains, which is here decimally divided : 8 tolahs are equivalent to 3 
ounces Troy; the English Pound contains 38-88889 and the kilogram 
85-73526 tolahs. And hence— 
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1,00,000 Eupees siionld weigh 1,00,000 tolahs. 

„ 87,500 ounces Troy. 

„ 2,571-420G Pounds = 1*14796 Tons. 

„ 1,166-3811 kilograms. 

The Melter receives his silver in bars and lumps, and also as seissel and 
rejected blanks and coins. The portions for each pot and its proportion 
of copper are separately delivered. His results are— 

Isif. — Ingots which can be weighed as soon as cleaned. 

2ncl , — Chippings from the bars and spillage which require to be clean- 
ed before weighment : usually next morning. 

Zrcl , — Ends of ingots and pieces cut off before delivery to the lamina- 
tor as not being fit for straps. 

4itK — He has drosses and sweep which contain more or less silver 
and of which the value cannot be known till later. 

The following table shows the results obtained in this department from 
these experiments, as to which it must be noted, that while the metal is ac- 
curately weighed to the Melter, the f utui*e weighments are less accurate until 
it takes the form of coin, for it would be impossible to give the same time 
and care to weighments which are mere checks that are necessarily given 
to the more important ones ; or to use balances for them as delicate. 


MeHing 

No. 

WeigM given 
to Jleltcr. 

Outtiira. 

Approximate 
• Loss. 

Good Ingots. 

Heads and 
Pieces. 

Particles. 


Tolahs, 

Tolahs. 

Tola/is. 

Tolahs, 

Tolahs. 

89 

119,447*0 

118,908 *8 

0 

461*2 

77-0 

92 

125,148*0 

124,573*6 

0 

505*4 

69*0 

93 

125,121*0 

124, 6 67 *8 

0 

357*5' 

95*7 

94 

125,076*0 

124,557*8 

0 

426*8 

91*4 

95 

125,090*0 

124,642*6 

4*0 

888*0 

' ■■ 55*4 '■ 

m 

325,133*0 

124, 676*8 

0 

387*4 

6S*8': , 

97 

124,023*3 

123,114*8 

103*0 

754-5 

, 51*0 

98 

124,030*0 

123,496*4 

531*0 

442*4 

:,60*2 ■ ■ 

114 

125,434*0 

124,691*2. 

280*0 

i 366*2 

96*6 

ilo 

125,973*0 

125,480*4 

0 ■ 

423*9 

68-7 

Sums. 

l,244,97o-3 

1,238^810*2 

918*0 

4513-3 j 

' "l 

733-8 

Percentage. 

99*50480 1 

0-07374 

0*36252 

0*05894 
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Hence it will be seen that about 4f per cent;, alone of the weight is 
unaccounted for at oncCj and that, after the particles ai*e all recovered, the 
amount left ill the drosses is about 6 parts in 10,000, and this includes the 
alloy burnt away. At the rate of If per cent, on the free copper, the loss 
on that metal would have been 607;2 tolahs, leaving only 126'G tohilis 
or 0-010169 per cent, of the value as a real loss, but what is shown above 
fairly represents the experience of some years as regards the net loss of 
weight by burning. 

When passed by the test of assay, the ingots go to the Laminating 
Department, and from this time no trustworthy valuation can he made till 
the coin is ready for issue. In all the succeeding processes metal is lost by 
abrasion and by alloy being burnt in the annealing processes and removed in 
the pickling necessai'y to clean the surface of the silver for stamping. On 
the other hand, oil and grease from the machinery adhere to the surfaces and 
(till the blanks are cleaned) a small portion of oxide adheres and thus the 
weight is increased. 

It will be seen from the following table that the Laminators cut off 
and reject about 2 per cent, of the metal received, and that, very little 
weight being apparentl}^ lost, the outturn of good blanks is nearly 60 per 
cent, of the weight of ingots. Good blanks here of course meaning those 
which are perfect in form and ready to he tested as to their sufficiency in 
weight. When the whole sweeps have been refined and the silver in them re- 
covered, there is ordinarily again in the Laminating Department from the 
causes I have spoken of. It appears thatin a mean of several years the result 
of crediting the recoveries of sweep has been a small gain in weight 
in these Departments, amounting to 0*00003 of the amount. It is here that 
the effect of bad silver is mainly felt : when silver which is derived from orna- 
ments, and a few other sources, is used without being vrell refined, the floors 
of the laminating rooms are covered with spangles, causing of course 
a heavy loss, and the edges of the straps are ragged, so that the outturn 
of blanks is much less than the normal amount, while the weight of 
scissel is sensibly increased. 
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The blanks -wheix cut out pass to an officer whom we call the Adjuster 
whose duties are very important. After being slightly cleaned the blanks 
are indiYidually weighed in Automatic Machines, the light blanks are re- 
turned to the melting pot, while those that are too hea?y have their weight 
reduced. This used to be done by hand, but we have recently made a 
machine which deals satisfactorily with about 1500 blanks an hour. As the 
farther processes of coining reduce the weight of the blanks, an allowance has 
to be made here for this reduction, and it is part of the adjuster’s duty not only 
to keep his machines in order and see that each blank is within the remedy 
allowed, but further to check the weights of the bags (each containing 2000 
blanks) and see that each bag is within the much narrower limit laid 
dowm for his guidance, and that finally even then they are not all on one 
side so that the error would accumulate. 


Melting ' 
No. ■ j 


Tale of Blanks, 


JDeliveiy to Milling Dept. 

Eeceived. 

Hea’^y. 

Sledium. 

Light. 

Tale. 

Weight. 

89 

69,662 

2,965 

2,617 

63,933 

2,764 

66,000 

66,035-9 

92 

73,890 

68,928 

68,790 

2,345 

70,000 

70,000 

70,042'3 

93 

74,124 

3,086 

2,248 

70,045-0 

94 

73,906 

2,416 

69,283 

2,207 

70,000 

70,000 

70.044- 0 

70.044- 6 

9o 

73,896 

2,009 

69,959 

71,277 

1,928 

96 ' 

74,056 

1,420 

1,359 i 

72,000 

72,045-4 

97 

73,300 

3,143 

67,971 

2,186 

1,708 

70,000 

70,044-1 

98 

72,684 

2,744 

68,232 

70,000 

70,044-1 

114 

73,024' 

3,028 

67,783 

2,213 

; 70,000 

70,045-5 

115 

73,582 

1,430 

70,847 

1,305 

70,000 

70,045*{> 

Sums. 

732,124 

24,858 

687,003 

20,263 

698,000 

698,430-6 

Perc( 

mtage. 

3-39533 

93-83697 

2-76770 




The proportion of light and heavy blanks beyond remedy is about 
what has now for many months been usual : the Tale of Blanks sent on is 
smaller in proportion, and I have not thought the percentage worth giving. 
Of course it includes heavy blanks reduced, but only whole bags are sent 
on, and thus not only has the percentage sent on been smaller but it is 
more regular than usual ; I believe too that the weight is more regular. 

The experiments were not sufficiently extensive to show the working 
of the machine for reducing blanks, but the following data will show this 
and give a comparison with the old method of filing by hand. 

In December 1878, 283,639*9 Tolahs of blanks were reduced 
by machine to 282,366*5 

Silver removed 1,273 *4i 

The recovery was 1243'4i Tolahs of particles worth 1173*61 Es,, 
showing a loss of 2*356 per cent, in weight of particles 
and 7*836 „ „ in value of the silver 
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In December 1877, 238,849*8 tolabs of blanks were reducei 
by filing to 232,049*4 

Silver removed 1,300*4 

Tbe recovery was 1223*7 tolabs of particles worth 1129*28 Es., 

showing a loss of 5*898 per cent, in weight of particles 
and 13*236 „ „ in value of silver. 

Tbe accuracy with which a certain amount can be removed per bag has 
been increased and the cost greatly decreased, for one boy can attend on 
two machines reducing, if needed, 21,000 blanks a clay, whereas this used to 
rec|uire ten men, and as so many were not always available, work often fell 
into arrears. 

I have now to trace tbe blanks tbrougb their last stages till they be- 
come rupees. 

The adjuster passes on the blanks to wbat is here called the Milling 
Department, but in tbe Eoyal Mint the work is called Marking. In this 
process, a few blanks are spoiled when the setting of the machines is 
defective. The final annealing and pickling come next, and the rupees 
lastly issue from the Stamping Press, only requiring examination before 
final issue. 

I have not thought it worth while to give here the separate results in 
the rooms devoted to these purposes severally. Defects in the Milling De- 
partment and those in the annealing sometimes pass till they are found out 
in the presses or in the final scrutiny. 



, Blanks from Adjuster. 

Bupees fit for issue. 


Tale. 

■\Veight, 

Tale. 

■\Yeiglit at rate of 
reccii3t. 

■Weight after 
coinage. 

89 

92 1 

93 

94 

95 

96 

97 

98 

114 

115 

66,000 
70,000 . 

70,000 : 

70,000 
70,000 
72,000 
70,000 
70,000 
70,000 
70,000 

Tolabs. 

66,035-9 

70,042-5 

70,045-0 

70,044*0 

70.044- 6 
; 72,045-4 
i 70,044-1 

70.044- 1 
70,045*5 
70,045*5 

64,832 

67,940 

68,956 

69,005 

67,910 

70,459 

67,738 

68,507 

68,058 

68,407 

Tolabs, 

Tolalis. 

64,834-0 

67,943-9 

68,961-9 

69,007-8 

67,911-G 

70,458-6 

67,735*8 

68,506*6 

68,057*4 

68,411*6 

Sums. 

698,000 

698,436*6 

681,812 

682,223*4 

681,829'2 

Percentage of blanks. 

97*68080 1 

joss of weight in work, 394*2 
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We have already seen that 59-1437 per cent, of the weight of ingots 
is converted into blanks. These %vere in tale 732,124, of which 687,003 were 
good and 24,858 heavy but capable of being reduced, or in all 711,861 capable 
of being coined, and we now find that of those sent on from the Adjusting 
Eoom 97*68080 per cent, become good Eupees. If then, all had been sent 
on we might have expected 695,351 good coins whose standard weight would 
be 56*131 per cent, of that of the ingots. 

Further, we find that 681,812 blanks as they leave the adjuster lose in 
after processes 394*2 tolahs, or 70,956 grains, in weight. Thus the average 
loss on each is 0*10407'^^ grains, and each blank leaving the adjuster 
should on an average weigh 180T0407 grains, and each bag'of 2000 blanks 
2001T56 tolahs. 

The general procedure of Minting has been unchanged for very many 
years, hut, as the effects of the coining processes must vary with details of 
manipulation impossible to define exactly, I some time ago recognized 
that it was necessary to modify both the amount of additional alloy and the 
excess weight of the blank over tbe coin, and resolved to investsigate the 
matter. ■ 

I now offer these results to a wider circle than they were originally 
meant for, because I think that many will be interested in knowing the care 
that is taken to keep the coinage of India to its standard value. I hope too 
that it may lead to the publication and circulation of similar results from 
other Mints and thus to advance in Minting. 

* THs amoimt, like tbe y of the jfineness (see note p. 00), varies witb maixiijulatioii 
and tbe quantities are dependent on eacb other. 
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VII. — Wote 071 the old Bimiiese roibte over JPafToai via Xongya7ig (viewed 

as the most feasible and direct roihte^ from India to China), — Bg 
. S. E, Peal, Esq. 

(Beceivecl 12th March ; read 2nd April.) 

(With Plates IV, V, VI, and VII). 

Perhaps in no other part o£ the world can be found a parallel to the 
small and peculiar region immediately East of Assam, and that separates 
India from China. 

On each side of it we see a large Empire, numbering its people by 
liundi’eds of millions, densely located, and who have been for many centuries 
conspicuous for their industry and intelligence, and with records extending 
far into the past. 

Yet aci’oss this interval of some 200 miles only, we find little or no 
intercourse or trade. 

Undoubtedly towards the North and North-East, the difFiculties of find- 
ing an outlet at any reasonable elevation are demoTistrated, In most cases 
the routes must cross at least 10,000 feet or more, besides being proverbially 
diiilcult. 

Assam has never to our knowledge been entered by any large force 
from the North East, or due East, and the only invasions, (excepting those 
up the valley from the west) have been over Patkai, by the Alionis and 
Burmese, 



70 S. E. Peal — Note on the old Burmese route [I^o. 2, 

The discovery of a good trade route between India and China, has 
long exercised many minds. Boutes vid lower and upper Burma, to 
Yunan, have been of late years advocated and partially tried, but all 
present a consistent feature in the extreme difficulty of the country beyond 
a certain point. 

The experience of the Grosvenor Mission clearly confirms this, and 
indirectly points to the necessity of crossing the intervening valleys higher 
up — ^the country between Momeiii and Yunan being reported extremely 
difficult). 

Keeping these facts in view, a few remarks regarding the old route 
out of Eastern Assam, via Patkai, and the possibility of a good trade route 
with western China, via the Sittang country to the Yang-tse-kiang, may 
be of some interest. 

Some years ago attention was directed to tbis route and endeavours 
made to induce Government to explore it. 

In 1868 Mr. P. A. Goodenougbof the Calcutta Chamber of Commerce 
submitted a report to Government for co-operation in tbe matter, urging 
that tbe time bad come when such an expedition was advisable and likely 
to be a success. The local authorities, however, viewed the proposition 
with such marked coldness, that no action was taken in the matter. 

In 1868 Mr, li. L. Jenkins crossed the Patkai near the head waters 
of the Kamrup river, discovering the Nongyang lake on the other side# 
but he was unable to proceed further that year.* 

In 1869 he again started in company with Mr. A. J. Peal, and followed 
the track of the previous year, and passing the Nongyang lake, found no 
serious obstacles until they reached the first Singphu villages at Numyung 
in the Hukong valley, f where advance was prohibited by the chiefs. 

Aiter fruitless attempts to overcome their opposition, the party was 
compelled to return to Assam, selecting the route by which Dr, Griffiths 
passed from Assam to Burma in 1837, and which is more to the west. 

By the route in, the line generally was both more circuitous and 
difiicuit. 

Eemarking on the latter Mr. Jenkins says, It is much to be 
regretted that Griffiths chanced to take this route, for it is doubtless, 
owing to his description, that a general impression has arisen that the 
Patkai range is a formidable barrier erected by nature to prevent com« 
^‘munication between India and the countries lying to the East.’’ 

Having been more carefully and recently described than the others, 

^ See Proceedings A. S. B. 1869, page 67. 
t See Proceedings A. S. B. July 1870, page 230 et seq. 


IS!/' 9.] over Fatkai via Nongyang. 71 

Griffith's route" has come to be taken as a tj^'pe of the difficulties on this 
question, and has undoubtedly led. many into error. 

Ti'aciiig the subject back, we find that in 1816 some 6,000 Buiiuese 
troops and 8,000 auxiliaries crossed Patkai into Assam, at the invitation 
of the Eaja (Chandrakant). 

Soon after, it is said, 80,000 followed under Keo Minghi, who re- 
turned to Ava in 1818, leaving about 2,000 men behind him in Assam. 

About 1821 Maha Thilawa, the Burmese general in Assam, %vas involved 
in disputes with us, anl in 1822 Menghi Maha Bandula led 18,000 men 
over Patkai and made Assam virtually a Burmese province. 

In 1821, war was declared by us, and the question of routes into 
Burma was eagerly discussed. Four were declared practicable, two by sea, 
and two by land, i. 

Land route, Calcutta to Ava via Assam, 1,433 miles and 170 days. 


' ■■■' ' ■ 

n 

,, Manipur, 

1,052 „ 

„ 107 

Sea route, 


„ via Ai’aean, 

835 „ 

„ 39 


?> 

„ Rangun, 

1,446 „ 

„ 82 


Of the land routes, it was settled that the line via Assam, and over 
Patkai was by far the best, hut that via liangiin offering better transport 
for stores was ultimately adoj>ted. 

In 1828, Lieut. Barnett reported on the route by which the Burmese 
had entered Assam, and it was no doubt on this that Pemberton relied in 
his “ Eeport on the N. E. frontier" in 1885. 

“ The passage of the Patkai," he x'emai'ks, ‘‘ is represented as easy 
when compared to the seven or eight equally lofty ranges that must be 
“ crossed between Cachar and the Munipuri valley." 

On all occasions Pemberton wrote in high terms of this pass, and, 
after his surveys on the Munipuri side, we may consider him one of the 
best authorities on the matter. 

Sir Ashley Eden has truly said that no man before, or since, has ever 
had such opportunities of collecting reliable information on the subject, 
and very few would, or could, make such good use of them. 

It was in 1837 that Br, Griffiths, who was one of the Tea Commis- 
sioners, crossed from Assam to Ava. Yet though he started from Bisa, and 
passed Mainkwan, his route over that portion nowhere coincided with 
Pemberton’s account of the old Burmese one. 

After leaving Bisa, in Assam, he took a considerable detour to the west, 
the reason for which is not I think to be found in his journal, but is 
attributable to the fact that along the old route villages were maintained, 
so that not only was the route itself always kept more open and in repair, 
hut provisions obtainable all along. 
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Whether these villages were kept there by the authorities or remained 
tliero of their own choice, and henefitted by the line of trade we cannot 
now say, but soon after the close of the Burmese war, they migrated 
■westwards ; possibly the state of frontier anarchy that followed left them 
too often at the mercy of necessitous soldiery, to avoid whom they retreated 
to the higher ranges. 

On Griffiths ^ arrival, therefore, at Bisa, instead of pursuing the old route 
up the Karnnip river, towards the Loglai basin, we find he made a sudden 
turn westward and passed through the ^‘ Morang country, crossing 

Patkai near Yugli at 5,000 feet elevation, and subsequent ranges at 3,500 
and again 5,100 feet, Kongyang lake being left fully 20 to 25 miles to the 
east. 

The old route, in fact, at that time had been abandoned — neither food 
nor transport could be got there — and he was compelled to go where these 
were obtainable ; the old path also by that time would have been covered by 
jungle and more or less impracticable. 

Properly speaking the name Patkai applies only to the highest ridges 
wherever they occur j in few places are they continuous for any distance ; the 
water parting is often cut up into distinct groups of hills with many low 
places intervening, more especially towards the eastwards, where from the 
iSfongyang lake, they sink lower and lower, to where Singphus assert they 
have crosvsed nearly on the level after Ehinoceros. 

It is in this neigliboorliood that Mr. Jenkins and others consider it 
extremely likely that passes may be found at even less than 2,000 feet 
elevation, and it is evidently near here that the old route lay. The basins 
of the ISTarnrup on the north and Loglai on the south, so closely approach 
each other from opposite sides, as to leave but one march between them 
from vrater to water. 

These two drainage basins, shewing as they do the lowest levels on 
each side to he in such close proximity, and where the soft strata is most 
rapidly denuded, naturally indicate the lowest part of the range. 

Pemberton describes the old route as follows : 

Bisa, which is the principal village and residence of the I'lead of the 
Singphii tribe of that name, stands about 10 miles from the gorge of tho 
'' defile through which the pass leads, and the first stage is to the Namrup 
Nulla, on the hanks of which good eampjing ground is found IG miles 
from Bisa. 

Between the 1st and 2ad stages tvro hills are crossed, the Tontiik 
and the Nummn, neither of which present any difficulties that might not 
“ be easily overcome. The Namrup flows between these hills, and the 
Nuaiiun'^ falls into it a short distance from the second encampment ; 

^ Nampliuk* 
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I'hcre is but little jungle in tbe vicinity of the camping ground, ^vhieli 
'' has space for a tolerably large body of troops. 

The distance of this stage is 12 miles. 

The third stage, which extends from the Nunnun to the Kasi aSTulIa^ 
flowing at the northern foot of the Patkai hill, is about 7 miles. 

After leaving the blumiun and crossing a low hill, the l^amnip is 
again reached and its bed travelled over for 5 miles. 

This portion of the route is the worst, as the bed of the nulla is 
filled with large stones and rocks over which the traveller finds it 
•^ciilt to make his way, hut the Burmese appear to have avoided it 
by cutting paths through the forest above, 

“ From the Ixasi IsTulla to the summit of the Patkai central ridge, tha 
distance is about 4 miles, and the ascent is said to be very precipitous^ 
but it is quite evident from the description given, and the manner in 
which the Burmese travelled that there are no serious obstacles which 
tbe judicious employment of a few pioneers would not readily overcome. 
From the Kasi IsTulIa at the northern foot of the Patkai hill across to 
the Loglai the first nulla met with on its southern declivity is one long 
march, and there is said to be a very inadequate supply of water between 
these two streams. 

From the Loglai to old Bisagaun, the original site of the Singi>liu 
tribe, not far from the gorge of the pass on the southern or Burmese 
side, there are six marches none of ^vhich are either very long or diffi- 
cult.’^ 

In the above quotation from Pemberton it is noteworthy that the 
first two, if not three, marches coincide with the route taken by Mr, 
Jenkins via the Nongvaiig lake in 1869. 

Both follow the Kamriip for some distance and then leave it wFere 
the river makes a long detour to the east, and near to the village of 
Kampluik, and thence crossing some low hills, descend again to the river, 
thus cutting off a large bend. 

After this, even, it is evident that the routes coincide, and where they 
diverged it is not now easy to find. 

It is extremely probable that the old Burmese route that Pemberton 
describes, lay a little to the east, for though Mr. J enkins states they could 
have crossed the ridge some 500 or 600 feet lower, by keeping more west^ 
yet the ranges to the eastwards are generally still lower. 

From the foregoing it is obvious that the old route held longer to the 
basin of the Kamriip, and debouched on the Loglai higher up, thus escaping 
Digum Bum j the two routes, however, are near each other, and fairly direct, 
which Griffiths’ was not, but it is only by a careful study of the locality 
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that the best site could be found, all is now forest, and the route line will 
have to be re-discovered ; there can however be little doubt that it crossed 
Patkai close to this point, and probably at less than 2,500 feet above the 
sea level, and say 2,000 feet on the spot. 

The approaches to Patkai at the part indicated, present no insuperable 
difficulties on either side ; undoubtedly a strip of hilly country extends for 
some distance north and south, parallel to the main range or ranges, but 
the country on the northern dank consists of tolerably low hills and rolling 
land, and on the other side, it seems to be repeated between Digumpani' 
and the Turong. 

The paths on that side, in fact, are now confined mainly to stream-beds 
between which they cross low spurs ; the latter is chai-act eristic of the 
route between Loglai and Namyung, where it goes by the Kaisu, Namlip, 
Yungsum, and Yungmoi, to the village of Numydng in the Hukong, or 
Dinoi, valley. 

It is unfortunate that ever since our taking possession of Assam most 
works that allude to routes between India and China, treat the passage of 
these ranges as an almost insuperable obstacle. 

Excepting by Pemberton, and latterly Mr. H. L. Jenkins, it is generally 
looked on as a subject hardly worth discussion, or investigation. 

It is taken for granted that there is no good, or even fair, route from 
Assam via Hukong to the Shan States, and that the Patkai is simply an 
impassable barrier, whereas the truth is that the more the matter is investi- 
gated the more likely it appears that this old route will turn out to be not 
only the best, but perhaps the onl^ available trade-route out of upper 
Assam, by which we can get anywhere Bast. 

From the summit of Patkai, near where the old route crossed, the 
view south-west is across a rather large triangular valley having a sheet of 
water in it called ^^Nongyang” several miles long, and a wooded island 
towards the eastern extremity. The “ Nongyang Eiver” fails in from the 
west after a course of 12 or 14 miles, mainly between two high and contin- 
uous ridges, each called Patkai, that were crossed by Drs. Griffiths and 
Bayfield, and which river has generally been considered the boundary between 
Assam and Burma at this part. After passing through the lake the river 
fiows out east into the Loglai, or Laklai, going south and east to the 
Turong. 

On the south, Digam Bum rises very conspicuously beyond the 
Nongyangpani ; it is i>robably not less than 3,000 to 4,000 feet high, the 
siuTOunding hills north and south being 2,000 to 3,000, with water-courses 
and passes at perhaps 1,000 feet above the sea level. 

Beyond Digam Biim lie the first Singphd villages in the Hukong 
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valley, the nearest being Numyung, situated on a river o£ the same name 
that rises far to the west, south, of Patkai and nearly 02 :>posite the Tirap 
valley (of the northern slope). 

The name of this river has been so variously rendered as to make its 
recognition at times diSieult ; we find it as the Eamyoom, Kamyoom, Earn- 
miroaii, Nam-ma-ron, and Narayfing, the latter no doubt most correct. 
After passing the village it flows S, E, and falls into the Tiirong. Prom 
Namyung there is constant intercourse with the south, west, and east, 
over an undulating but not difficult country. Traders generally pass it e% 
route for Assam. 

It is extremely significant that the name “ Patkai’* (which is an 
abbreviation of Pat kai seng kan^) originated on the pass at tbe part 
above indicated, in consequence of an oath there ratified between the Ahom 
Eaja Ohudangpha”t on the north side, with Stirunphai, the Eora Eaja of 
the south side, whereby each bound themselves to respect the Nongyang- 
pani as the boundary, and that between them, ere separating, they erected 
two sculptured monuments, as memorials of the treaty on each bank of the 
river. 

Previous to this period the range there was called Doikaurang” 
Doi = Mountain, Kau = 9, and rang = united, namely the place of ‘‘ nine 
united hills,” or where nine ranges converge, which latter singularly 
confirms all we know of the place abeady. 

At the site in question, but one range is crossed from water to water, 
whereas to the west, at least 8 or 9 conspicuous ridges must be crossed ere 
the plains are reached beyond. 

The name Doikaurang” was bestowed by the first Ahom Eaja 
“ Chukhapha,” when passing from Nora, or Pong, to take Assam in 1228 
A.'I). . 

It seems clearly demonstrated by this time, that there are no trade 
routes to be expected via the Brahmakund,” the “ Baphapani,” or Isfo 
Dehing” valleys, and nothing intermediate is possible. 

The sufferings of Lieut. Wilcox and his party in 1827-8 during his 
attempts to penetrate eastwards are sufficient to deter any re-surveys of 
those routes for such a purpose. 

The Mishmi hills to the north again, or the Ah or country, are equally 
uninviting, nor are lines of traffic more likely through the Daphla hills, except 
by cattle, and over passes that on the north, as on the east, are not less than 
10,000 feet, if as low. 

^ Pat = cut, Kai = fowls, Seng ~ oath, Kan = taken. 

t Chudangi^ha^s ambassador was the Bor Gohain Tiatanhing, and that of the 
Nora Eaja, Tasinpou, date 1399-40 A. B. 
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To fclie soiibli-east, even if a little too far south, must we turn, if 
anything approaching a trade route out of Assam is to be found, and at 
or near the old Burmese route, we at once get one that is remarkably easy 
and that with comparatively little outlay would be suitable for wheel 
traffic. 

The station of Gauhati on the Brahmaputra, is now connected by a 
line carriage road to the Shillong plateau, which rises to between 5,000 
and 6,000 feet, the last 3,000 feet of which is in a distance of only 12 
miles. 

The difficulties of crossing Patkai are, at least, less than half of those 
met with on such a road, and that we can easily overcome them we have 
demonstrated. 

Having glanced at the position of the route via Nongyang, it may 
be well to indicate those of several others, leading from upper Assam into 
before noted, the valley of Hukong. 

There is a route through the Naga hills west of the Tirap river, and east 
of the Disang, that enters at the Namsang Nadi, a tributary of the Billing, 
and not far south of Jaipur. This line after traversing the bed of the 
Namsang for some distance crosses the Patkai by the Takum pass, (say 
5,000 feet) and thence follows the Namyung till it joins Griffiths’ route 
(the latter is often called the Tirap route). 

A second entrance to this same Takum route is from Borhafc on tlie 
Disang . river ; the water-shed about here, though, rises to 6,000 and 7,000 
feet and is a more continuous ridge. 

The late Colonel Hannay advocated a line via Bhitor Namsang on the 
Tankak river in the Sibsagar district, passing through the Naga villages of 
Sangloi, Sangsa, Sangha, Langia (or Longra), Horn Khet, and Chotagaon 
to Singolani, the latter situated on the Dinoi some 45 miles north and 30 
west of Munghhong, and near the western extremity of the valley of 
Hukong. This line presents no veiy serious obstacles and is much used. 

Another route has been proposed entering the Dhansiri valley, passing 
Samaguting, and thence via Phre re ma, Gopsi ma, Bibii ma, Teseshu ma, 
Tajoga ma, Kaza ma, Jessa ma, Kochapa ma, and lastly Teuchu ma on the 
'Binoi.^' , „ ■ ■ . . 

This, however, is over a long line of hilly country and ends far to the 
west in the valley of Hukong, and from whence any road east must cross 
the whole line of northern drainage, whereas the endeavour should be to 
keep in the level plains of Assam as long as possible, having in view the 
facilities on the southern side, and also to penetrate the mountain barrier 
where not only lowest but narrowest. 

Once the plains of Hukong are reached, say nearNumphin or old Bisa, 
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on the Tiirong, the line would keep north o£ the Dinoi Eiver, crossing a 
country covered hy open undulating grass plains, whence via the low Kako 
hills it could join the trade route to Mungla east of the Irawadi. 

The Shuemai, or Phungmai Kha, on which this town is situated, is 
generally believed now to be the main stream of the Irawadi and flows 
from the N. E. through a large plain or valley called the Sittang country. 
There can be little doubt but that Dr. J. Anderson^ is correct in supposing 
that this river has its rise in Eastern Tibet. 

It is hardly necessary to remark that a route over Patkai to Epper 
Burma alo 7 ie, is not pressingly required ; what is really in demand (and will 
continue in demand until solved) is a good route joining India with China. 

The advocates of a route to Western China may be divided into three 
parties: 1st, those who would start eastwards almost at once from near 
Eangun, and may be called the ‘^Marine” party: 2nd, The far more legiti- 
mate one that advocates a line through Burma to the upper provinces, ere 
starting east, so as to gain not only the China trade but benefit Burma 
itself by a good line of internal communication ; these would be the Bur- 
mese” party: 3rdly, There is a large party both in India and England, if 
not also in China, who are in favour of a more direct line between India 
and China if it were possible, even if it had to pass via the Hukong valley, 
and across the northern extremity of Upper Burma, towards Talifuand the 
Yang-tse-kiang. 

These three parties are, so far, distinct, if not actually in opposition 
to one another, but the question is becoming gradually much simidified. 
The Marine (or Manchester party) now that India can, and will, beat 
Manchester in the cotton trade, is certain to die a natural death ; a trade 
route with China via the mouth of the Irawadi is not in demand, so that 
only the Burmese and Indo-Chinese parties remain. These should really 
not be found in opposition at all, if the Patkai route is possible; on the 
contrary, their interests are almost identical; a junction on the upper 
Irawadi would benefit both. ■ 

To imagine that the trade to England from western China, would go 
by the valley of Assam, while the Irawadi was open, would be absurd. It 
would be equally so to expect the Indian trade to go via the Irawadi ; each 
would take what legitimately belonged to it ; indeed, without combination 
between these two parties it does not seem likely that a route to Western 
China will ewer be possible. There is actually no reasonable ground why 
either should oppose that combination, while there is everything to gain 
by union. 

The immediate future of Burma it is not difficult to forecast, and with 

» ^ Joura. Royal G-eog. Soc. Yol XL, 1870, p. 286, 
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such an object in view, as a route joining the two largest empires of 
the East, it behoves us to look ahead. 

The difficulties in connexion with a good trade route from India to 
China via Patkai and upper Burma are noi ^ph^Bical ones^ as has hitherto 
been supposed; the only real obstacles are political ones, which would 
vanish, the moment Chinese and Burmese jealousy was overcome. 

The obstacles to trade, in fact, are all confined to one tribe or race, 
the Singphfis or Kakhyens, who inhabit the hills between Assam, Burma, 
and China, and by a state of tolerated anarchy, effectually prevent peaceful 
intercourse. 

XJntii some central authority is recognized, and joint action taken, it 
is not easy to make head against these turbulent clans ; an alliance for their 
suppression, would at once solve the Indo-Chinese route question, vii» 
Assam.^ 

Appeotix. 

. The following few extracts from the diary of Mr. A. J. Peal serve 
to corroborate the remarks made by Pemberton before quoted, as to the 
line of route. 

“ December 6th, 1869. We had great difficulty to get the men to 
start, and were not off till noon, crossing soon after a couple of low hills, 
due south of the village (of Hamphtik), we struck the Namnip again and 
eventually camped 3 or 4 miles up its bed, 

** 7th. Continued up the bed of Namrup, and subsequently the Ham- 
bong, camping at mouth of the Hanki. 

8th. Marched up the bed of the Hanki after boiling water at 
thermometer at 66°, and commenced the ascent of “ Patkai^’ at 11'30 a. m. 
reaching the summit at 2 p. M., after a hard climb. Boiled water on the 
top at a temperature of 208®, thermometer 66°. We camped at the first 
water on the southern slope at about 400 feet down, and had a fine view 
of the Hongyang lake and also the Brahmaputra. 

9th. We boiled water ere starting at 208i®, thermometer at 65°, 
descended pretty easily and rested at the ford of the Hongyang river at 
11 o^ciock, route E. S. E. Subsequently crossed a spur of Digam Bum 
nearly as high as Patkai, camping at a small stream half way down the 
other side, course S. E. and tortuous, say 14 miles, 

“ 10th. Started about 9 a. m. and by 10'30 reached the Digampani, 
crossing and re-crossing several times, and after ascending a low ridge came 
suddenly on the Loglai (or Loklae Kha) of which we had a fine view. 

* The greater portion of this note was written in 1872. 
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The bed some 80 or 100 feet) below was say 100 yards wide, composed 
mainly of slaty rock, and with long rapids, 

‘‘ 11th. Marched down the bed of the Loglai, which being composed of 
boulders was very fatiguing, we passed some fine rapids, and camped at the 
mouth of the Kaisu,” having only done about 8 miles. "We found no 
clew south of Patkai at night, 

“ 12th. We ascended the bed of the Kaisu and crossing Elasuku,*^ 
(or hill) sbruck the Namlip, after going down which for some 6 miles^ 
eamj)ed at the mouth of the Yungsum, a small stream. 

13th. Prom the Yungsum we crossed a low ridge to the Yungmoi 
and followed it out to the Namyung river, which we reached at 4 p. m,, 
finding it about 80 yards wide aud flowing over shingle. Men at once 
started on to the Numyung village for food. J. brought back rice, fish, 
&c. 

14th. Reached Numyung village in half an hour after breakfast, 
finding a nice open place and rice lands, and were very hospitably re- 
ceived.” 

The party were here met by messengers from the chief of the Dinoi 
villages prohibiting an advance. While waiting result of a friendly message 
in return, many traders passed, with daus, amber, &c,, for Assam ; others 
again came in from Assam, and from the Naga hills west ; a great deal of 
information was gained from five men who had come from near the Irawadi, 
due east, they said a great many Chinese passed through their villages to and 
fro, trading with Hukong, so much so that both they, their wives and even 
children, could understand Chinese. 

The extracts relating to the return journey also completely corroborate 
what was already known as to the difficulties of the Tii-ap or Griffiths’ 
route, by which the party returned. 

26th December. Started at 10 A. back, after some trouble with 
the carriers who refused to take the loads by that route, through the N%a 
hills. He reached the mouth of the Chilly (Tsili) about 4 p. M, after a 
march of 15 miles. 

“ 27th. This day we arrived at the first Mosang Haga villages ; distance 
10 or 12 miles. 

28th. Passed through several Mosang Haga villages and camped in 
one with 60 houses at 1,500 feet elevation. 

29th. After starting, we ascended a very high hill or range (Gedak 
Bum, say over 5,000 feet) and then down some 500 feet to a H^a village 
on a spur, surrounded by other villages not far off. They have a fine 
breed of cattle, and a peculiar hairy little dog like a terrier. 

30th, To-day crossed another high ridge, and camped some 300 feet 


80 


S. E. Peal — Note on the old Burmese route. 


[No. 2,_ 


down it on the other side, at the first water, it was Patkai. Pound it 
very hard work, as the southern faces of the ranges are either open cultiva- 
tion, or deserted jhums, destitute of shade, the path in many places almost 
perpendicular, 

31st. Again over a ridge of Patkai ; water boiled at 203°, and we 
started down to the valley of the Namtsik, where we camped. 

January 1st, 1870. Crossed another high range, over 3,000 feet, 
crossed a stream, ascending again to Yugli at 3,000 feet or more, from whence 
we had a fine view of the Tirap valley, and Eangatu rising beyond it to over 
8,500 feet, the peak about 4,500. 

2nd. "We came down from Yugli to the Tirap river, rising again to 
8,500 feet over Eangatu, thence along a ridge passed Eangnam, and down 
to the river Ti keng, thence up to Kongtam 2,000 feet and Wado to 
Tirap Muk on the Diking river.’’ 

Elevation of some of the Passes^'^ north of India, Nij^al ancl Assam^ also 

of some in Tibet, ^ 



feet above the sea. 

Chang chenmo, (Lon. 79°, Lat. 34° 80') 

19,000 

Cho morang la, (Tibet) ... 

18,760 

Cho la, (Sikim Chumbi) ... 

15,000 

Donkia, (Sikim Tibet) 

18,466 

Ga la, (Nipal) „ 

... 16,700 

Gua tina la, (Sikim Chumbi) 

... 14,000 

Jelep la, (Sikim Chumbi) 

13,000 

Kongra lama, (Sikim Tibet) 

15,740 

Kambala, „ „ 


Khalambala, (Tibet) 

17,200 

Lagulung la, „ 

16,000 

Mariamla, „ ... 

... 15,500 

Nilam, (Nipal Tibet) 

16,628 

^ola, „ „ 

16,720 

Photula, (To Tibet) 

15,080 

Tiptala, (Sikim) 

Taklakhar, (Mpal Tibet) ... 


Taukra la, (Sikim) „ 

16,083 

Walung chung, (East Nipal and Tibet) 

... 10,385 

Yakla, (Sikim Chumbi) ... 

14,000 

Tulalah, (Bhutan) 

10,000 

* These are not seketed passes, on account of their altitudes, hut are those best 
wn at the moment of writing. 

The average height is 15,458 feet, 
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De. Geiepiths’ eotjte. 

Pootraots from Pr. Griffiths’ notes regarding the route over Pathai^ 
starting from the Pihing Piver. 
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difficult places. 


feet down to ISTamtsik. 


camp, down to boundary (i e. 
Nongjang). 

^uing march, (perhaps down Nong- 
yang). 


passed village. 

14th, 7 E. by S. Bo. Bo. 

15th, 13 E. by S. 5,516 ascended some hours to 5,576 feet, to 

I^atkaw and KusL 

camped at 5,516 feet elevation, 

16th, 13 S. 3270 descended considerably, camped on 

Gedak bum (path over 5,000 feet). 

17th, 10 E.S.E. descended Gedak to Namtsik. 

E. 

, 18th, 18 ISf.ISr.E. Eoute circuitous, heavy jungles to 

E. Namtsik and Turong Kivers. 

, 22nd 13 S.S.E. 1,340 Shelling Khat and Kulyung. 

, 23rd 10 S.’W. to Lamdn and Tsilone Eiver B. Binoi 

River 300 yards across. 

, I 24th 17 1,064 jto Mainkwon, 

The above has been collated, and names where wrong spelt, altered. 

Pembeetok’s eepoet OP Route eeom: Bisi.. 

Prohally from Lieut, Burnet f s report, March 1828. 


Stages 

Miles 

1st, 

16 

2nd, 

12 

8rd, 

11? 

4th, 


5th to 11th 1 

12t.h to 20th ! 


Ehasi to summit Patkai, 4 miles, down to Loglai. 
Loglai to old Bisa, 6 days. 

Bisa to Magaung 8 marches. 
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Mogong or M’gaung is the Mong maorong of the Shans, and on the 
Mogong river, that falls into the Irawadi. 

The first eleven stages are nearly identical with Dr. G-riffiths’ route. 
Bout e from Tirwp to BEuhong (MainTcioan) ty Mr. JEL. L. Jeiihins. 

Stages Assam to Hxjkong. and Htjkoxg to Bamo. 


1. Terap mukto Kongtam. A. Huhong to Jambu hill. 

2. Kongtam „ Youngbhi. B. To Lebong village on the Nun- 

kung. 

3. Yungbhi „ Yugli. C. Down it to Namsang muk. 

4. Yugli over Patkai. D. Do. 

5. Patkoi to Mosang Naga village. E. Land march to Santbk hill. 

6. Naga village to Johanghai. F. To Nunhang Eiver. 

7. Johanghai to Wada pani. G. Down Do. 

8. Wada pani to Gedak Bum. H. Do. to Benauko Singphu vil- 

lage. 

9. Gedak Bum to Disang Eiver. I. Melankha, on Ifrup. 

10. Thence to Sumbogan, Singphu J. To small stream j long march. 

village. 

11. Thence to Hukong short march. K, To Bamo, a long march. 

Eleven stages to Hukong. Eleven stages to Bamo. 

Exteact feom Assam Boumji eelatiistg to Patkai. 

(Mistory of the Kings of Assam, p. 13.^ 

^t^<r f^w 

I T^c?ri 

f f ?rtc^i 

Tjc?ri 
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Ylll.— On a neio Standard of Light.— By Louis Schwekbuee. 

(With Plate VIIL) 

ISTo exact measurement o£ any quantity, even with tlie most accurate 
and sensitive Test-methods avaiiable, can reasonably be expected unless the 
standard by which the unknown quantity is to be gauged is perfectly con- 
stant in itself ; or, if nature does not permit of such a desirable state of 
things, the causes to which the Tariation of the standard are due, should be 
known, and in addition also their quantitative effect on the standard, in 
order to be able to introduce a correction whenever accuracy of measure- 
ment should permit and circumstances necessitate it. 

This requirement for a standard necessarily entails on the one hand a 
knowledge of the relations which exist between the standard and the causes 
of its variation, and on the other hand the possibility of an accurate and 
independent measurement of these causes. 

Further, having no constant standard, it is impossible to produce two 
quantities of the same kind bearing a fixed and known ratio to each other. 
Consequently, no idea can be formed of the accuracy of the test-method 
adopted, and if such is impossible we are also unable to improve the test- 
method in itself, i. e., with respect both to accuracy and sensitiveness. 

The inconstancy of a standard acts, therefore, perniciously in two direc- 
tions :* it prevents us from being able to execute accurate measurements 
even with the most accurate and sensitive test-methods, supposing such are 
available ; and further leaves us in that deplorable condition of not being 
able to improve the test-method, although we may be convinced that the 
method of testing requires such improvement. 

It may be safely asserted that in any of the branches of the physical 
sciences, where constant standards do not exist, the progress in accurate 
knowledge of nature must be slow, if not impossible. 

This train of thought will, I think, invariably beset the physicist who 
endeavours to make Photometric measurements. 

Eecent experiments on the value of the electric light as compared with 
the ordinary means of illumination,^ called my attention forcibly to this 
point."'.' ■ 

^ These experiments I had to institute on behalf of the Board of Directors of the 
East Indian Eailway Company, under orders of the Secretary of State for India, to 
enquire into the feasibility and practicability of lighting up Indian Bailway Stations 
by the Electric Light, 
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Old Btandardsfor Light Memurements. — Up to the present in England 
tlie Standard Onndle^ has been adopted as the standard o£ light, the 
unit of light being defined as that light which the said candle emits 
when bnrning steadily at a certain definite rate. In France the Garcel 
Burner (Bee Oarcel) has been introduced as the standard of light. 
The unit of light in this case being defined as that light wdnch emanates 
from a good moderator lamp bnrning pure colza oil, at a given definite 
rate. The ratio of these two arbitrary units, is given by several authorities 
very differently, the mean value, being about : — 

10 Standard Candles = 1 Carcel Burner. 

These two standards of light, although answering perhaps certain 
practical requirements, are by their nature ill-adapted to form the units of 
light intensities. A good and trustworthy standard should possess absolute 
constancy, or if not, should afford the possibility of application of a correc- 
tion for the variation and, moreover, should be capable of accurate repro- 
duction. These qualifications are certainly not possessed by the standards 
at present in use. 

A candle of whatever compound and size will partake of something of 
the nature of a complex body, an accurate reproduction of which must 
always be a matter of great difficulty. Exactly the same holds good for the 
Oarcel Burner. 

Further the amount of light these standards produce, depends to a 
very considerable extent on external influences, which do not allow of easy 
control or measurement, and which therefore cause variations in the stan- 
dard light for which it becomes impossible to introduce a correction. For 
instance, the rate and regularity with which a candle burns and the amount 
of light it gives, depend, in addition to the material of which the candle 
consists, on the ready and regular access of oxygen. In a closed up place, 
like the box of a photometer, if the draught is not well regulated or the 
supply of fresh air not quite constant, it can be easily observed that the 
very same candle may emit light at different times varying as much as 
50 per cent. Another difficulty is introduced by the variation of the length 
of the wick, and of the candle itself, by wffiich the standard light necessarily 
alters its position in the photometer and consequently its quantitative 

^ Tlie Metropolitan Gas Act 1860 (23 and 2^ Yict, Cap. 125, Sec. XXV) detines 
the standard candle as : — 

» Sperm candles of 6 to the pound each burning 120 grains an hour,” I have tried 
the standard candles as made by two different manufacturers, Messrs. Field and Co. and 
Mr. Sugg. These candles are sold as six to the pound, and consume according to my 
own experiments about 8.26 Gm per hour when placed in a large room and direct 
draughts excluded. 
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effect on a given point. These difficulties might be overeoiiie to a certain 
extent bj mechanical means ; as, for instance, by cutting the wick automa- 
tically within equal and short intervals of time, and by placing the candle 
in a closely fitting metal-tube, against the top rim of which a spring presses 
the burning candle, in fact a similar construction to that used for carriage 
candles. But to say the least, all such arrangements are cumbersome. With- 
out going into further details with reference to the Carcel Burner, it may he 
said that the disadvantages of this standard are at least equally great. In 
fact it appeared to me that the production of a standard light by combus- 
tion is not the right method ; the flame resembles too much organic life 
with its complex and incessantly varying nature. Gauging mechanical 
force by the power a particular horse of a certain breed is able to exert, 
can scarcely be called a less scientific standard, than the combustion stan- 
dard for measuring light. Under these circumstances, I thought it best 
to leave the old track, and produce the standard of light, dg the heating 
of ect a constant current has ^ in ^passing through a conductor of given mass 
mid dimensions 

New Standard of Light , — Several Platinum Photometric Standards 
were made and tried. If the current passing through the platinum was 
kept constant, the light produced was also constant, and for the same cur- 
rent and the same platinum standard, the light was always of the same 
intensity, under whatever other circumstances the experiments were con- 
ducted. 

Platinum evidently is the best metal which can be chosen, for it does 
not change in contact with oxygen ; it can be jn'oeured very pure and ifcs 
melting point is high enough to allow an intense light. 

It is probable that at a high temperature platinum becomes volatilized, 
but this process can only be exceedingly slow, and therefore the light pro- 
duced by a standard, cannot alter perceptibly in time. To make the light 
constant from the moment the current passes, i, e., to establish dynamic 

The idea of using the light produced hy a conductor through which a strong 
current passes, as the unit of light, appeared to me so natural and simple, that I 
could scarcely understand why it had not been x^roposod and acted upon before. 

I could however find nothing on the subject anywhere, until lately my attention 
was called to a small pamphlet written by ZoUner in 1859 in which the same idea 
occui’s;, 

In the preface to his Inaugural Dissertation, Zollner : — 

‘‘ andcrersoits aber auch za zeigen, dass cin galvanisch gliihender Platindraht von 
‘‘den bis jetzt bekannten Lichtquelien zur Aufstellung einer xrhotometrischen Ein- 
“heit, trotz mancher practischor Schwierigkeiton, viollcicht donnoch das geeignetsio 
“ Mittcl sci/' 

I have since learnt that Dr. Draper, as early as 1844, proposed a “unit lamp’* 
consisting of a platinum strip heated hy an electric cuiTcnt. 

11 
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ccjuilibmim between the beat produced and the heat lost per unit of timoj 
it is necessary to make the arrangement in such a manner, that the electric 
resistance offered by the standard is only in the piece of platinum, intended 
to he made hot hy the current, and not in the other parts of the circuit. 

For this reason I find it best to cut the 'piece of platiniini out of a 
platinum sheet. 

Figure 1, Plate YIII gives the form in actual size. The two ears, left 
white in the drawing, may then conveniently form the electrodes between the 
leading wires and the piece of U-shaped platinum which has to produce the 
light. As the U-shaped portion is left in its natural connection wutli the 
ears, the contact takes place over a large surface, and therefore the contact 
resistance must he small. This special form, if the dimensions are cleBned as 
W'oll as the w^eight of the platinum sheet, out of which it is cut, can be easily 
reproduced anywhere. Further it is required to exclude the draught from 
the heated j)latinum. This is best done by putting on a cover of thin white 
glass. One half of it is left white, the other half is blackened on the inside. 
This precaution is required in order to insure that light emanating from 
one side only of the platinum is used in the i:)]iotometer. 

Otherwise light from tfie back part of the heated i>latinmn, would ho 
rellected into the photometer. This part is unknown and could there- 
fore not be taken into account when measuring the light emanating from 
one side of another light. In fact to be able to form right conclusions 
fi’om Photometric measurements, it is necessary to arrange the experiment 
in such a manner that either the two lights under comparison throw 
the same fraction of the total light into the Photometer, or if this is 
impossible, to ascertain this proportion accurately. 

The Platinum Standard light (PSL), described before, we will call in 
future A. Sending a current of 6.15 webers through it (15° deflection on 
my large Tangent Galvanometer, for which tlie constant = 2.296 C. G. S.), 
the PSL (A) produces a light equal to 0.69 Sugg’s candle, or, 

1 Sugg’s candle == 1.44 PSL (A) with 
6.15 webers. 

PIcneo, if this particular light were adopted as the unit, we might 
define it as follows : — 

6.15 webers passing through a piece of Platinum 2 mni. broad, 
36.28 mm. long and 0.017 mm. thick, weighing 0.02G4 Gm., having a cal- 
ciliated resistance = 0.109 S. U., and a measured resistance = 0.143 S. JJ, 
at GG° P. gives the unit for light intensity.'^ 

* In order to show that a platinum light standard can easily he reproduced, I will 
give hero some actual measurements i — 

The Platinum sheet out of which the P. S. L. (A) was cut weighed 0.0361 Gra. 
per square centimetre. From this the weight of the part which hecomes hot calculated, 
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Photometric Meamrements. Having now a constant light it hecame 
possible to measure the variations of light which, the coinbustion standards 
invariablj show. 

For instance one of Sugg’s Candles was compared with the P, S. L, 
( A) with the result shown in the following table : — 


Distance in 

Millimetres. 


1’. S. L. (A) 
witii G.lo -(veliers. 


Bemauks. 

Sugg’s candle. 

100 mm. 

117 mm. 

The P. S. L. (A) was kept at the same 


120 

position — 100 mm. 

g 

112 



110 

Sugg’s candle was moved in order to get 

■+3 

120 

the light equal. 

^ § 

120 


o .S 

^ 3 

m O 

120 

The variations observed were actually in 

120 

the candle tintl not in the Platinum standard, 

.S 

126 

as the cyo could, easily discern. 

128 

g o 
^ 

117 


O ^ 

120 


m f3 

Q .q 

123 



127 



This gives as an average : — 

1 Sugg’s Candle = 1.44 P. S. L. (A) with 6.15 webers. 

or total variation of the candle about 30 per cent, from 
Min :■ ■ 1,21 ' 

the average in the very short interval of time of about live minutes. This 
needs no further comment. Some additional experiments were made in 
order to ascertain the variation of the light of a standard candle. 


gives 0.0264 Gm. Tlie resistance of the standard, measured at 66® F., gave 0,143 S. IT,, 
including contact resistances. 

ISTow another piece of Platinum sheet 2-6 x 28 uim, -viras found to weigh 0,-265 Clm. 
The piece cut off which actually becomes hot — 0.026 G-m,, which agrees vdthin 
0.0004 Gm., with the weight tbund by calculation for the P. S, L. (A) actually used. 
Taking the .speciffc resistance of Mercury — 96190 
of Platinum 1 
annealed i 

the calculated resistance of the Platinum which becomes hot — 0.109 ) S. IT. at 
Measured resistance, including contact resistance = 0.143 > 66^ F. 

or contact resistance probably = 0.034 S. IJ. 

It is therefore much more accurate to define the P. S. L. by weight, than by re- 
sistance. 


I at 0“ 0. 
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[No. 


9 webers was used as -unit. 


Tbe P, S. L. (B)* with a current = 

Ist Candle^ 7 readings in 10 minutes 

mean = 1.08 P. S. L. (B) 

=: or total variation =: 17.6 per cent, 

min: 1.00 

The maximum was obtained directly after having opened the Photo« 
meter when fresh air entered. 

2nd Candle^ 10 readings in 14 minutes 

mean = 1,07 P, S. L. (B) 

or total Tariation == 59 per cent. 

niin ; 0.69 

The minimum was obtained directly after freshly lighting the candioa 
12 readings in 24 minutes 

mean = 1.07 P. S. L. (B) 
max: 1.30 , , , . 

i 46 per cent. 


• or total variation : 


min : 0.81 

The lowest reading was obtained shortly after lighting the candle* 

Ath Candle^ 14 readings in 22 minutes 

mean = 0.94 P. S. L. (B) 

max ; 1.26 , , , . , . _ 

— : — = -Trrrr €>r total variation ==: 72 per cent, 
imn ; 0.68 ^ 

The lowest reading cannot be accounted for. 

Two new Platinum Light Standards of the same form and size as the 
P. L. S. (A) described before,, were placed in circuit of 8 G-rove’s cells- 
eonnected up successively and with a Mercury Eheostat in circuit, to keep 
the needle of the Tangent Galvanometer at a constant deflection. 

These two new P. L. S., called II and III, were placed in the Photo- 
meter to compare their lights and by it test the accuracy of the Photo* 
meter readings, and other influences to be named further on. (see fig. 2, 
Plate Till.) 

d + f?' = I) = 250 mm (constant). 

Light i produced by P. L. S. (Ill), Light produced by P, L. S. (II).. 
The balance between the two lights being obtained by moving the prisms 


within that fixed distance, 
readings. 


A piece of red glass was used for taking the 


^ THs Platinum standard (B) was the first made, and has a difFerent form from 
the other (A) described : Dimensions and weight cannot be acomately given now. 
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In the following table the results are given : — 


Ko. of Experiment. 

■ ,p.'L. s. : 

Deflection on Tangent 
Galvanometer. 

i 

Eemarks and particulars. 

"v'll. ■" 

producnig 

cl^mm 

from Prism. 

III 

producing 

i 

<^nim 

from Prism. 

■ : 1 

100 

150 

18.8 


Both lights having glass covers, Ibut 


100 

150 

18.8 


glasses were quite clear. 


100 

150 

18.8 




100 

150 

18.8 




100 

150 

18.8 




99 

151 





100 

150 




1 

99.86 

150.14 

18,8 

0.44 


2 

103 

147 

18.8 


A clear glass cover on No. Ill | no 


102 

148 

18.8 


glass cover on No. II. 


102 

148 





103 

147 





102 

148 




2 

102.4< 

147*6. 

18.8 

0.48 


3 

98 

152 

18.8 


A clear glass cover on No. II; no 


97 

153 

18.8 


glass cover on No. III. 


98 

152 

18.8 




98 

152 





98 

152 





99 

151 





98 

152 




3 

98 

152 

18.8 

0.42 


4 

98 

152 

18.8 


A glass coyer on No. Ill, the back of 


98 

152 

18.8 


it covered inside wdth black paper; a 


99 

151 

18.8 


clear glass cover on No. II. 


100 

150 

18.8 




100 

150 





98 

152 




4 

9S.83 

151.17 

18.8 

0.43 


5 

101 

149 

18.8 


Both lights covered up with glass 


101 

149 

18.8 


covers, each glass cover haviixg inside a 


102 

148 

18.8 


black paper. 


101 

149 





101 

149 




5 

101.2 

148.8 

18.8 

0.46 
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INo. 2 , 


B 

& 

K 

, SiH 

' O 

P 

II 

producing 

: p. 

PP iniu 

from Prism. 

III 

pi educing 

%■ ■ ■ 

d. mm 

from Prism. 

Dofleciion on Ta 
Galvanometer 

i 

liemarks and particulars. ^ 

0 

103 

147 

21.0 


Current increased by decreasing tlie 


101 

149 

21.0 


resistance of the Mercury Pheostat, but 


101 

149 

21’0 


kept constant at 21®. 


101 

149 

21.0 


Clear glass again on both like experi- 


101 

149 

21.0 


ment No. 1, 


101 

149 




6 

101.3 

14S.7 

21.0 

0.46 


7 

104 

146 

21 


Clear glass cover on Xo. III. 


lu3 

147 

21 


Ko glass cover on Ko. II. 


103 

143 

21 




103 

148 

21 




1C2 

148 

21 






21 



7 

102.6 

147.4 

21 

0.48 1 

_ ^ 

8 

101 

i 

149 : 

21 


Clear glass cover on No. II, 


100 

150 

21 


No glass cover on No. m. 


100 

150 

21 




99 

151 

21 




100 j 

150 





100 

150 





I 100 

150 




8 

100 

150 

21 

0.44 


9 

1 ^ 

i 101 

149 

21 


Both tho clear glass covers on. 


‘ 101 

149 

21 




101 

149 

21 



9 

101 

1,49 

21 

0.46 

1 


Tiie Dcileetion 18.8^ represents a current = 7.82 "weLers. 

Tlie Deflection 21.0 repi^esents a current := 8.81 wobers. 

From tliese results tlie following conclusions can be drawn : — 

The thin glass covers, as was to be expected, absorb a measurable 
quantity of light. Compare the results of experiments Nos. 1, 2 and 3, 
and of 6, 7, 8 and 9. 

Covering the glass covers inside with black paper to avoid back- 
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refiectioB, appears to weaken the light, as was to be expected. Compare 
the results of experiments Nos. 1, 4 and 5. 

The ratio -r- of the two lights is independent of the strength of the 
% 

current, which it ought to be. 

These results, although showing nothing extraordinary, i, what 
could not have been foretold without making the experiments, are never- 
theless valuable, since they prove that in the first instance thin glass covers 
take away very little light, and that back-reflection is also very little ; but 
small as these influences are, they have been iineningh' measured by the 
Photometer, showung this instrument to be very accurate and the eye 
quite trustworthy. That the light i produced by P. L. S. Ill was so much 
more intense than ^ produced by P. L. S. II., is due to the fact that the 
Platinum sheet out of which No. II. was cut w^as much thicker than the 
other. 

Detailed description of the Standard and the method of using it. 

Pig. 3, Plate YIII. gives the construction of the Platinum standard 
in half its natural size. I need not give further exjflanation on this point as 
everything will be readily understood from the drawing. 

Pig. 4 shows the diagram of the connections. 

P. L. S. is the standard — 

Gr a current indicator, or better, current measurer. The deflecting ring 
must consist of a few convolutions of thick copper wire — of no perceptible 
resistance. The small magnet needle is best to be pivoted, carrying a long 
aluminium index. 

E is the battery, consisting of a few elements of high E. M. P. and 
low internal resistance connected up successively. Grove’s, Bunsen’s or 
large Daniell’s cells will answer well for the purpose. 

(1) is a sto|)per by which the circuit can be conveniently o|)ened or 
closed. ■ 

M is a mercury rheostat of about one unit resistance. A groove of 
about 1 mm. section and 1 metre total length is cufc into hard wood (not 
ebonite, as mercury does not run well in ebonite). The hard wooden board 
is su 2 >ported by three levelling screws. 

Purther the mercury is in perfect metallic contact with two iron 
terminals/ /. These terminals are not to be fixed to the hoard. They 
are simply placed into the mercury, which fills small reservoirs at each end 
of the mercury thread. 

The resistance of the mercury rheostat can be easily altered by 
moving the bridge h along the two parallel mercury grooves. If the bridge 
is taken out, the total resistance of the rheostat is in circuit. 



02 ' L. Scliweiicller — On a new Standard of Licjlii, [Ho, 2, 

If tlie bridge h is close to tlie two terminals//, the resistance of the 
rheostat is nil. 

This range of resistance with about 6 to 10 volts will prove sufficient 
to make the current strong enough and to keep it constant for many hours, 
especially if the precaution is taken to oj)en the circuit when no light is 
required, The bridge 1) consists of a strip of copper at least 2 cm. broad 
and 1 mm. thick. The knife edges which dip into the mercury are 
amalgamated. 

The current measurer Gr has been gauged by comparison with a standard 
tangent galvanometer j so that the currents indicated by certain deflections 
of the needle are correctly known in absolute measure. 

■Whenever a Photometric measurement is made the current is adjusted 
to its defined strength, i, e,, the given known deflection is procured by 
moving the copper bridge I, 

If the instrument G is well constructed, this adjustment of current 
strength can be executed as accurately as weight measurement by a chemi- 
cal balance. 

Correction for the Standard, 

Although with the above arrangement it will be always possible to 
keep the current constant and up to its defined amount, it might neverthe- 
less happen under particular circumstances that the current jprodueing the 
light has been rendered different from the current for which the standard 
has been defined. 

In this case the following correction can be applied : — 

where c is the current for which the intensity of the light has been 
defined as unity. 

y the actually observed current, and a the co-efficient for platinum 
wdfich gives the percentage variation of resistance for high temp, 1500®- 
2000® F. for 1® Celsius, 

This correction has been developed under the supposition that the 
light produced in the given piece of platinum is proportional to the work 
done by the current through the resistance of the platinum, and that, 
further, temperature and light are proportional. These suppositions are 
almost correct for small variations of the current. 
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Ill conclusion it may be stated that it was ascertained that the Plati* 
niini Light Standard (B) produced the unit intensity of lights (the unit of 
light equal to the light emitted by the Standard Candle) at a total ex|)en- 
ditiire of energy equal to 427 O ergs per second. Of these, 300 O ergs 
were actually transformed into light by heating the platinum up to a high 
temperature ; while the remaining 127 O ergs were lost for illuminating 
purposes, being used for raising the temperature of the circuit exclusive 
of the Platinum Standard. 

The Platinum Light Standard (A) being made of much thicker plati- 
num sheet, showed a much less favourable result. The unit of light hj 
(A) was produced at a total expenditure of energy equal to 12 2 G O ergs p^ar 
second, of ivhich 725 O ergs were actually transformed into light, the 
remaining 501 Q ergs were wasted in heating the circuit to low tempera- 
ture (no light). Considering that the unit of light can be p>rodueed in 
an electric arc at a total exj)enditure of energy of 10 Q ergs per second 
only (see my Freds of Fejyort on JElectrie Light FjcperUmnts^ London, 
1st ISTov. 187S, j). 11), when pn’oducod by Siemens’s intermediate Dynamo- 
Electric Machine, it follows that from an engineering point of view, 
light by inGcmclescence can scarcely be ex]>ected to compete with light 
by disintegration (electric are). 

In fact, it appears that light by incandeseenee is scarcely any cheaper 
than light by comhmtlon^ The reason for this is that the temperature of 
an incandescent platinum wire is not very much higher than the tempera- 
ture of a flame, and that for unit volume the mass which has to be kept 
up> heated in a piece of platinum is much larger than the mass in a flame. 
Unless we should be fortunate enough to discover a concluetor of electricity 
with a much higher melting point than pflatinum, and that the s|)ecifle 
weight and specific heat of that conductor is also much lower than 
for platinum — and that at the same time the new conductor does not 
combine at high temperatures with oxygen, we can scarcely expect that 
the j)riiici]ple of incandescence will be made use of for piracticai iiluminatlon. 

Further it was ascertained that the resistances of the platinum light 
standards (not including constant resistance) were as follows : — 

P. L. S. (B) = 0T36 Ohm at 22*2° G, 

= 0-87G „ at the temperature of the standard, 


where the light was measiwed, or increase 


0-87G 

0T36 


G*41. 


P, L. S. (A) = 0T02 Ohm at 18-9° C. 

= 0*964, „ at the temp>Grature of the standard, 
0'9G4 

where the light was produced, or increase ^ == 9*45. 
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I regret that I have not been able to calculate from the aho^’-e i^esnlts 
the temperature of the heated platinum, since I could not procure in time 
a copy of Br. William Siemen’s Bakerian Lecture (1871), which at present, 
to my knowledge, is the only source where the increase of resistance of 
platinum at high temperatures can be found. 

To Slim up : — 

The advantages of the new standard of light are : — The light is 
perfectly constant if the current be kept constant ; it allows a correction 
to be made for the variation of the current if this variation is known ; 
it can be reproduced accurately everywhere if ordinary precautions be 
taken to secure pm-e platinum f its magnitude can be altered to any 
extent to suit certain practical purposes by simply varying the elements 
of iveight, shape, and size of the platinum, or the strength of the current 
passing through it ; it does not alter of itself either in intensity, size, 
or position, and therefore by it most accurate photometric measurements 
can he executed ; the standard can be easily made to fit into any adopted 
system of absolute units. Hence the new standard fulfils all the recog- 
nised conditions of a perfect and rational standard, and therefore it would 
be advisable to adopt it in future, as the practical standard for light- 
measurement. There would be no practical difiiculties met with in the 
introduction of the new standard for technical purposes. 

The conductivity of any metal is much lowered by slight impiuities, and plati- 
num docs not form an exception. Hence great care must be exercised in the selection 
of platinum for the light standard. Dr, William Siemens, in his Bakerian lecture 
says : “ The abnormal resistance of some platinum is due chiefly to the admixture c^-f 
iridium or other metals of the same group, and it appears that platinum prepared 
by the old welding process is purer and therefore better suited for electrical purposes 
than the metal consolidated by fusion in a Bcville furnace.’’ 
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IX. — A second note on Mammalia collected htj 3£ajoT Siddul£oJ& in 
‘ W. T. Blakeobb, p. b. s., &c. 

(Iteceived and read May 7tli, 1879.) 

In tbe Journal of the Society for 1877, (Yol. XLYI, Pt. 2, p. 323,) 
I gave a brief note of some mammalian skins sent by Major Bidduipli f rom 
Oijgit, comprising a fox, an otter, a mouse, a hare and sl Zar/omi/s. 
Another small collection has since been forwarded to the Indian Museum 
by the same officer. This is even more interesting than the last, for two of 
the species belong to a genus, C^dcetm, not previously found in the valley of 
the Indus, although widely distributed in Central Asia. At the same time 
a rat is sent that is undistinguishable from a common Indian species. The 
other skins belong to a mouse and to two sjpecies of fox. On each of these 
I will add a few notes. 

1 and 2. Vulpes, 2 sp. Two fox skins sent by Captain Biddulph are 
very difficult to determine. The larger is an animal apparently about the 
size of Vul^es montana, but darker in colour and much less rufous. The 
dark colour, so far as is it due to the black tips of the longer hairs, may 
perhaps vary with age, but it is in great measure caused by the under-fur, 
which differs from that of V. onontana in being more dusky, and especially in 
being brown at the extremity instead of bright rufous. The ears are sooty 
outside instead of black, and the throat is not so dark a grey as in Simla 
specimens of V* montcma^ but these differences are not of much impor- 
tance. 

There is a well marked distinctive character in the skull of the two 
types. The brain-pan in the Gilgit fox is broader and higher, and the 
occipital portion in consequence differently shaped. The low^er jaws too 
are somewhat different. 

The following is a description of the skin, wffiich was evidently pro- 
cured in winter. 

General colour dusky fulvous, the colour being much darker in conse- 
quence of the under-fur shewdng through ; there is a slight rufous tinge on 
the back caused by the extremities of the long hairs being tinged with red j 
lower parts dusky grey, outside of limbs and of ears sooty black, margins 
of ear covered with dense short hairs of a creamy white or pale buff colour ; 
face pale rufous, darker in front of the eye, with a brown patch before each 
eye. Whiskers black. Tail tip wanting, the basal portion pale fulvous, with 
black tips to the long hairs. Hairs of hack of neck and of tlaiiks also black 
tipped. The under-fur on the back very long and woolly, of a brownish 
grey colour, paler at the base. Eads of the longer haii-s very pale fulvous. 
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Feet tliickly covered with brown hair beneath, so that the too pads are 
almost concealed. Hind foot and tarsns nearly 6 inches long. 

TIic following are comparative measurements in inches of the skull 
with that of a § F. mofitmia horn Simla. 

Gilgit fox. , /F. 


Length from base of foramen magnum to end 

of premaxiliaries, 4:*85 4'92 

Breadth across zygomatic arches,.. 2’92 2 '83 

Ditto of brain-pan where widest, ........... 1’97 1*76 

Height of ditto from lowest part of auditory 

bulH .........v..,................,...' 2'05 . 1*8 

Breadth of cranium behind postorbital processes, 0'9 0'78 

Breadth across postorbital processes, ............ 1*25 1*23 

Length of suture between nasals, 1*73 1*75 

Ditto of bony palate from opening of posterior 

nares to end of premaxiJlaries, 2 '68 2*75 

Length of mandible from angle to symphysis,,.. 8*91 4* 

Height ditto from angle to coronoid process, 1*41 1-45 


In form there is much resemblance between the skull of the Gilgit fox 
and that of a species of which the Museum possesses numerous speeimens 
brought from Afghanistan, hut said by the man from whom they were 
purchased to be from Bokhara. 

The other fox is a very pale-coloured animal closely resemhling the 
type of the Afghan F. in colour, except that the hack is rather 

more rafoiis and there is a want of the black tips to the hair on the back 
of the neck. These differences may be due to age. The skull is smaller 
and the muzzle distorted. The face, front of the fore legs, outside of the 
hind legs, and back are rusty red, the latter dusky from the admixture of 
black tipped hairs. Ears sooty black. XJnder-f ur grey with a pinkish tinge. 

I believe this animal is a variety of F. griffithi^ the small fox of Af- 
ghanistan, The larger fox I am unable to determine satisfactorily. It is 
allied to F. montana^ and F. flavescens^ and should be compared -with F. 
nieIanotii§,\ or at least with the animal usually thus designated by Eussian 
naturalists, J 

8 and 4. Cricetus (Cricetulus) and C, (Oricefuhes) fnlvus.\\ 

^ Blyth, L A. S. B,, 1854, XXHI, p. 730, and 1845, XIY, p. 344. 

t Cams mclanotus^ Fall., Zoog. Eos. As., Vol. i, p. 44, identified by Gray with 
Cams Icaragan^ Erxioben. 

t B. SevertzoF. TurkestansHe Jevotnic, p. 61 Ann. Mag, Kat. Hist., July 
1876, Ser. 4, XATII, p. 48. 

§ Pallas, Glires^ pp, 74, 261, FI. XYa. 

li W. Blanf., J. A. 8. B., 1875, XLIY, Ft, 2, p. 108 j Scientific EeSUlts, 2nd Yar- 
kand Mission, Mammalia^ p. 45, FIs. IX, X 5. 
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Of tlic former of these species three skins have been sent hy Major Bid- 
dulphj of the latter two, They thoi’oiighly confirm the distinction between 
the two species, the first named being smaller and much greyer, the latter 
larger and more rufous. There is a corresponding difference in the size of 
the skulls, though very little in form ; that oi O. fulvns measures 1T7 
inches long l>y 0'64i broad, and that of C, pheem 0*91i by *48. G,fuUm pro* 
babiy weighs at least twice as much as Q. ph(sm- The tail is much thicker 
in the former than in the latter. 

5. Mils ergtlironotiis.'^ There are, amongst the Gilgit skins, two 
specimens of a slightly rufeseent white -bellied mouse, with rather a long 
tail. This mouse, like the Criceti^ is evidently the same as a species of 
which specimens were brought by Dr. Stoliezka from Wakhan in the upper 
Oxus valley in 1874. I was at fii’st disj^osed to identify this mouse with the 
European M, sglvatictis, hut there are, I find, differences in the skulls ; the 
occipital portion and the foramen magnum in the European species being 
higher in proportion to the breadth, whilst the opening of the posterior 
nares is much narrower, the breadth being less than that of the anterior upper 
molar, whilst in the Wakhan skull the breadth exceeds that of the molar. In 
IIus syhatiem^ the hinder upper molar is only about a fourth of the size 
of the second molar, whilst in the Wakhan and Gilgit skulls the third 
molar is about half the size of the second. In. the form of the occiput 
the skulls from Wakhan and Gilgit agree with the figure of the type of 
JX ergtlironotits, the specimens of which belonging to the Indian Museum 
appear unfortunately to have been mislaid. The comparison is imperfect, 
and it is far from improbable, with a good series of sioecimens, that all these 
races would be found to grade into typical Jf. sghatiews, of wiiicb, it should 
be said, only a single skull is available for comparison. 

The important fact is, however, that of the small number of rodents 
hitherto detected in Wakhan and Gilgit resj)ectively, three, a mouse and 
two Or are identical, and that consequently part of the fauna of the 
Gilgit portion of the Indus valley differs from that of Ladak so far as 
known, and agrees with that of the u|)|)er Oxus, 

Compared with the figure of M. erythronotiis^ the Wakhan and Gilgit 
mouse is rather less rufous, and the tail in the latter is distinctly dark brown 
above and pale below. 

0. Mils ntfescem, SiViCt, The last specimen sent is perhaps the most 
remarkable of all, for it is a white-bellied, long-tailed rat of moderate size, 
quite undistinguishable, so far as I can see, from specimens of the common 


^ W. Blanf., Eastern Persia, II, p. 54, PL V, fig. 3. 
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treo-rat o£ India, called Mus rufescem by Blyth"^ and Jerdon,t but grej^er 
and less rufous than that species generally is. The skull is undistinguish- 
able from that of Calcutta specimens. The dried skin measures about 5-^" 
inches from nose to insertion of tail, tail (vertebrje preserved) 6 inches. The 
colour is greyish brown above, darker on the back owing to the prevalence 
of longer black-tipped hairs, white below, the edge of the white colour 
being distinct and well marked. 

This rat is found in most parts of India, and M. rodi^stnhi$,'l of Burma 
appears to be only a variety. It also abounds in the J^ieobar islands where 
it does much damage in the cocoa-nut trees. § It is naturallj^ surprising to 
find this rat in the upper Indus valley together with Central Asiatic types 
like Cricetus and Lagomys, Of course I do not mean to say that this long- 
tailed Indian tree-rat is true Mm rihfescens of Gray, but the determina- 
tion of the names of Indian rats and mice can only be attempted after a 
careful comparison of specimens. 



X. — A Beseri^ptlon of some neto Sgeeies of My droid Zoojphytes from the 

Indian Coasts and Seas, — By Sueoeok J. AEMSTEOiS'Gl-, Marine Survey 

Department. 

(Received 7th May ; — read 4th June, 1879.) 

(With Plates IX, X, XI, XII.) 

With the exception of a single species all the following hydroids 
are calyptoblastic. The one exception is Bndendrmm ramosum, which 
is a typical gymnohlastic zoophyte, and is especially renffhrkahle in having 
the gonophores borne not upon a true blastostyle but upon atrophied 
hydranths from which the tentacles have disappeared. 

Lapoea ELOiraATA, (nov. spec.) 

(Plate IX.) 

Zoophyte. — Plant-like, gregarious, dark-brown. 

Trophosome. — Stems erect, simple, straight or slightly curved, 1 to 
2|- inches high, pinnate, with 8 or 4 transverse annular markings imme- 
diately above the origin of each pinna, and rooted by a creeping tubular 

^ J. A. S. B., 1863, XXXII, p. 340. 

t Mammals of India, p. 199. 

t Biyth, J. A. S. B., XXVin, p. 294 ; XXXII, p. 342 ; see also J. A. S. B., 1878, 
XLYII, pt. 2, p. 165. 

§ Stray Feathers, IV, p. 433. 
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stolon. The piiin® are alternate, and each carries on its tipper surface 
a iiionoserial row of h jclrothecse, they are transversely annulated, both 
at their origins from the stem and immediately above the origin of each 
calycle. The hydrothecse are free, elongated and tubular, annulated at 
their origins, and with the margin of the mouth even. 

6^o?zo5a??i(S.---'lInknown, .. 

IIahitat,--Ro6kB between high and low water at Pigeon Island, and 
Konkan Coast on the west coast of India, and at Diamond Island off 
the Pegu Coast in, Burmah. '. . 

This very interesting form is certainly a eampanularian, while its 
long tubular hydrothecJB would indicate Lafom as its proper genus, 
a genus, however, not very well defined. I have lately had several oppor- 
tunities of examining this zoophyte in a living condition ; the polypites 
are sup|>orted on long attenuated peduncles, and have both disc and 
tentacles completely extruded from the hydrothecje, into the cavities of 
which they are only partially retractile. Although apparently tolerably 
extended in its distribution, it is very far from being abundant anywhere. 
It seems to thrive best in those localities most exposed to heavy seas 
and the influence of the South West Monsoon. This species and another 
belonging to the genus TMmaria are the only representatives of the 
Hy droid family I have met with during two seasons spent upon the coast 
of the Ratmigiri and AHbag Coliectorates. 

HalioobjStaria. setosa (nov. spec.) 

(Plate X) 

Zoophyte, — Stiff, erect, solitary, and of a dark-brown colour. 

Trojphosome , — Stem bipinnate, more or less irregularly and numer- 
ously branched, varying in height from one to five inches, rooted hy an 
entangled mass of short fibrous filaments, and carrying closely set ]3rimary 
pinnjB. The main stem is made up of a fasciculus of three tubes, from 
the central one of which an alternate series of hydrotheca-bearing pinnm 
arises, but the stems of the secondary pinn^, which are formed of a 
fasciculus of two tubes, are destitute of hydrothecse, but carry along 
their entire length an alternate series of ultimate hydrotheca-beaiing 
pinnae. The ultimate pinnae are thus borne not only on the 2>3.*imary 
j>innaB but also on the stem j they are closely set, alternate, of nearly 
equal length, and divided by joints into a series of internodes, each of 
which gives origin to a calycle with its nematophores. The hydrothecae 
lire deei^, tlask-shaj)ed, deeply concave in front below the lip, and corre- 
spondingly convex behind ; the aperture is wide, and has the margin pro- 
vided with two large lateral teeth, and two smaller ones posteriorly. The 
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iiematopliores are three in number, two lateral, wbicb are short, blunt, 
divergent, and projecting slightly beyond the margin o£ the bydrotbeca j 
and one mesial, wbicb is remarkable as being provided with a lateral as 
well as terminal orifice, it is adnate to the base and lower third of the 
ealycle, being free only at its extremity which projects horizontally out- 
wards from the hydro theca. 

Gonosome, — Consists of a number of lozenge-shaped bodies filled 
with dark granular matter, and pointed at their free extremities ; they 
arise on each side of the primary pinna3 in the intervals between the 
ultimate pinnaj. 

ILtihHat. — 03 Cape Hegrais in 80 fathoms. At Cheduba Island 
in from 8 to 10 fathoms ; o3 the Terrible Islands in 2o fathoms, and off 
Cape Comorin in 40 fathoms. 

This beautiful species is closely allied to Ilalicornaria hipinnata of 
Allman, It has a very wide distribution, being found at intervals all 
along the Arrakan and Pegu Coasts, as w^ell as off the South Coast of 
India. On several specimens which I examined I found the main stem 
provided wfith two parallel rows of pellucid dots, the nature of which 
I have hitherto been unable to determine ; they are, however, most probably 
the optical expression of cauline nematophores. It is also remarkable 
in having the mesial hydrothecal nematophore provided with a lateral 
oriiice as in JJ. saccarm (Linn. Soc. Journ., Vol. XII.) This species appears- 
to afford a favourite anchoring ground for a small bivalve belonging to the 
genus Texillmi most of the specimens dredged up by me were covered 
with this species firmly adherent by their byssi and in di3ereut stages of 
development. 

Halicobx'aeta plitmosa (nov. spec.) 

(Plate XL) 

Zoophyte, — Feathery, gregarious. 

Troplmome, — Stems one to two inches in height, fascicled towards 
the base, of a dark brown colour, straight or gently curved, minutely 
pinnate and rooted by a creeping filiform stolon. The pinnm arise alter- 
nately by jointed processes from the anterior surface of the stem ; they 
are divided by more or less complete joints into a series of short internodes, 
each of which carries a ealycle with its nematophores. The Lydrothecjn 
are unilateral and borne on the U 2 )per surface of the pinnae and sessile ; 
they are cup-shaped and have a largo and patulous orifice, the margin of 
which is deeply denticulated, and is especially characterized by the pos- 
session of a single long mesial tooth immediately behind and projecting 
above the anterior nematophore. The intrathecal ridge passes backwards 
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from tlio anterior nematophoi*e across the lower fifth of the cal;fcle and 
is prolonged into the wall of the pinna. The nevnatophores arc only 
developed in connection with the hydrothecie, they are three in ninnber, 
two lateral and one mesial or anterior ; the lateral are short, tubular, free 
and projecting ,* the mesial is long, adnate throughout its entire length, 
except at its immediate extremity, where it is free and slightly projecting. 

Gomso7ne . — The gonotheeie arise singly from the posterior aspect 
of the stem near its base, they are bell-shaped and have a circular even 
and somewhat everted margin j the older ones present a more or less 
anniilated or ribbed appearance. 

Habitat . — In 35 to 40 fathoms off Cape Comorin, south coast of 
India, and in from 10 to 15 fathoms off Cbeduba Island, coast of AiTakan, 

DESi^rosGXi^Hus iiUMiLis (nov. spec.) 

(Plate IX.) 

Tropltosome . — Stems gregarious, not exceeding a quarter of an incli 
in height, straight, simple, erect, divided by joints into a series of short 
internodes, each of wdiich carries a pair of calycles, and rooted by a 
creeping stolon. The hydro thecae are biserial, opposite, urceolate, the 
upper half free and tubular, the lower half adnate and sacciform ; the 
aperture is directed upwards and outwards, and has the margin marked 
by several deep denticulations. 

Gonosome . — The gonotheea are broadly tubular or slightly j^yriform 
and with a simple margin ; they are opposite, and arise by short pedicles 
on each side in the intervals between the calycles with which they con- 
sequently alternate. 

Habitat . — Saint George’s Island on the west coast of India, attached 
to sea-%veed between high and low water marks. This species is evidently 
roferrible to the genus DesmoseypJms of Allman. (Linn. Soc. Journal, 
Vol. XII.) Although many gonangia possess clearly defined peduncles, yet 
at first sight some often appear to be sessile. This difference, however, 
is only apparent, for a closer examination shows that they are all pe- 
dunculated. 

Sektitlabella. BiaosA (nov. spec ) 

(Plate X.) 

Trophosome . — Stems slender, arising at short intervals from a creep- 
ing filiform stolon, unbranched, zig-zag, and divided by constrictions 
immediately above each calycle into a series of rather lengthened inter- 
nodes each of which supports only one hydrotheca. The hydrotheem are 
biserial and alternate, they are broadly tubular, but wider at the base 
13 
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where alone they are aclnate, being narrower at the orificej which is square^ 
arid has the margin produced into four nearly equidistant teeth, they are 
all more or less deeply annulated or spirally ribbed. 

Gonosome. — Unknown. 

Hah Hat. --^0^ Cape Comorin in 40 fathoms, and off the Arrakaii 
Coast in from 10 to 15 fathoms. 

This hydroid bears a very close resemblance to S. teneila of Alders, 
but differs from it in the stem not being twisted at the joints and in the 
spiral ribbing of the hydrothec^. 

Thimabia COMPRESS A (nov. spec.) 

(Plate XIL) 

Trojyfioso'me . — Stems sparingly clustered, about an inch and a half 
in height, unfascicled, erect, more or less decidedly zig-zag, rooted by a 
creeping tubular stolon, and giving origin to a limited number of pinnse. 
The pinme are alternate, few in number, and arise at regular intervals 
from the main stem, of which they are for a short part of the commence- 
ment of their course mei'e diverticula, being identical with it in structure, 
destitute of hydrothecm, and with two annular constrictions marking the 
origin of each. The terminal nine-tenths of its length is made up of an ag«*re- 
gation of closely packed subalternate bydrothecm, which are continued 
to its termination. Very often, however, the pinna is composed of a linear 
series of two or sometimes of three of the simple forms above described. 
The lower half of the hydrotheca is broadly tubular and adnate, the 
upper half is narrower, free, and projecting horizontally outwards, the 
aperture is oblique with the lower margin prolonged into a sharp tooth. 

Gonosome. — Unknown. 

Hahitat. — Extremely abundant on the rocks between high and low 
water at Diamond Island, as well as amongst the laterite rocks on the 
Konkan Coast. I have also dredged it in 40 fathoms of water oft* Cape 
Comorin. 

AXTENIfELLA ALLMATOI (llOV. Spec.) 

(Plate XII.) 

Tropliosome , — Stems sparingly clustered, very slender, gently curved 
from base to apex, rooted by a slender filiform stolon, and attaining, a 
height of about half an inch y they are divided by long, oblique partitions 
into a series of internodes, each of which carries an hydrotheca and four 
nomatophores. The hydrothecje are campanulate with large patulous 
orifices and perfectly even slightly everted margins. The nematophores 
are four in number on each segment of the stem, two lateral, one inferior 
and one superior. The lateral nematophores are quite free, long, narrow, 
and trumpet-shaped with a circular aperture and everted margin, from 
which they gradually taper down to extremely fine points, which are at- 
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taeliod, one on eaclisicle, ,to lateral processes o£ the stein, hv a joint which 
allows the slightest motion of the water to communicate free vibratory 
oscillations to the nematophore. The inferior nematophore is free, tubular, 
much shorter than the lateral, and arising from a tumescent prominence 
on the stem, slightly below the base of the calycle, is directed upwards 
towards its anterior aspect. The superior nematophore is somewhat 
smaller, but in form and direction corresponds precisely with the inferior, 
it arises on a level with the upper margin of the calycle from the stem, 
which is here cpiite even and presents no enlargement similar to that which 
marks the origin of the lower nematophore. 

Gonosome. — Unknown, 

Habitat. — Oft Cape Comorin in 50 fathoms, and off the coast of 
Cheduba Island in 8 to 10 fathoms. 

ENDElSTDEinM EAMOSUM (llOV. SpeC.) 

(Plate XII.) 

Trophosome. — Tree-like, stem much and irregularly branched, attain- 
ing a height of 3i or 4 inches, fascicular and rooted by an entangled 
mass of short fibrous filaments, the hranchlets are more or less dichoto- 
mously arranged and are all annulated at their origins. 

Gonoso7ne. — Gonophores consisting of clusters of spherical bodies, 
filled with a granular substance. They appear not to be borne on true 
blastostyles, but on the bodies of atrophied hydranths from which the 
tea taeies have disappeared. 

Habitat. — In 40 fathoms off Cape Comorin, and very sparingly, in 
fi’om 10 to 70 fathoms, along the coast of Arrakan. 



XI. — Motes 071 the JZo^'^^natmi of the Qotmt7y passed throtbyli by the 27id 
Cohmm Tal Ghotiali Wield Wo7^ee dtir'my its 77ia7'cli fro7n Kala Abdul- 
lah Khan in the KhSjah W ass to Luydri JBdrhlmi. Spring ofX&Id . — 
By Lieut, li-. C. Tembue, Isjf Ghoo^dcas. 

(With Map-~Piate XIII.) 

Ge7ie7'al Weaiures — There are one or two features general to the 
country passed through upon which it would be as well to remark before 
proceeding to note in detail the formations met with during the various 
marches. 

The Glacis. — The most remarkable feature to he observed all over 
Southern xAfghanistan is the peculiar gradual slope, or glacis^ leading up 
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to tlie foot of tlKi bills which encompass the xiumeroiis vallejs into wliieli 
the country is split up. The hills, which are usually bare of trees, of course 
%\ary greatly in height and form, but uniformly at foot is this glacis or slope 
between them and the valley level. It varies, of course, under various cir- 
cunistanees as to length and height, but its presence is invariable. To the 
w’est of the Khojak Pass, where the so-called Khoja Amraii Range rises some 
fSOOO feet above the valley — the Kadanei — it is about 15 miles long and 1000 
feet in height, e., the apparent foot of the Range is about 1000 feet 
higher than the real level of the valley. In the naiTOwer valleys, such as the 
Gwiil near Quetta, which is only 3 to 4 miles broad, the glacis on either side 
reaches nearly to the middle of the valley. It is generally very stony and cover- 
ed with detritus from the hills. The streams over it, which are very numer- 
ous as a rule, have wide stony beds over which the water rushes with ever 
so much force, but to no great depth, after every heavy fall of rain. The 
torrents very quickly dry up, and very few of the streams have even a little 
water trickling in places from springs in the bed. The larger streams rush 
down several channels, the higher spots between which seem also to he lia- 
ble to sudden and violent floods whenever a more than usually heavy fall 
of rain occurs in the hills above. These facts seem to lead to the hypothe- 
sis that the slopes have been formed by excessive denudation going on in 
the hills in eonsequence of their bare and treeless condition. But there 
seems to be another cause. Many of the hills, especially about the Pishiii 
valley, appear to be formed of a slaty shale which is much disintegrated and 
split up at the surface towards the hill tops. It can he broken, or rather 
chipped, off easily by the hand, or even by the mere weight of the foot pass- 
ing over it. The cold at the summits of these bare and exposed hills is 
intense ; the heights being, say 7500 to 8000 feet, and it is possible that 
denudation is helped by the action of frost which separates the shale chips 
to be washed down by the next shower ; and from the appearance of the hill 
sides it is probable that large quantities of these chips are in places brought 
down by every shower. 

Iletals . — Many parts of the country appeared to me to contain copper 
and iron in large quantities in the soil, but the specimens sent herewith will 
probably do something towards proving their presence and in what quantities 
they occur. There is a small isolated hill in the Dof valley, at the entrance 
of the Surai Pass, which appeared to me to affect the action of my prismatic 
compass. I have heard it asserted that gold is to be found in the quartz 
about the Pishin valley and the Khdja Amran Range, but I cannot say I 
saw^ any myself or any quartz likely to be auriferous. 

Salts. ^The soil in many places is white with nitre or salts of sorts : 
and this occurs in all parts of the country traversed. The water in many 



1879.] ])assecJ ilirouf/li ly ilie 2nd Col Tal Cliotiali Field Force. 105 

places, both well and river, evidently bolds salts in solution ; in some places, as 
in Sagar and the Trikh Kuram Pass, it is undrinkable from its saltness. 

Ocergroiotlis . — One of the most distinctive features of Southern Af- 
ghanistan is the want of trees, but this appears to me to be due more to the 
inhabitants than to nature. In the higher regions, i. <?., above SOOO feet, the 
hills and uplands are fairly wooded with junipers and conifers of sorts, and 
wherever from various reasons the country is uninhabited, as in the Siirai 
Pass, the tiaiiumbar Pass and all the land between the Trikh Ivuram Pass and 
the Plan Pass the country is fairly wooded with olives, her and babul trees 
with tamarisks and a dwarf palm in the lower and damper grounds. Indeed 
about the Hanumbar Pass there is a forest of ber and babul trees. There 
is, however, another general feature to be observed everywhere after the 
Bolan and Han Passes are once crossed, the presence of southernwood and 
camel- thorn, which is universal. Grasses also of sorts flourish in most 
places, so that it may be presumed that the soil is the reverse of being un- 
productive were any eflicient system of irrigation to be introduced. And it 
did not appear that water is really wanting in the country if trouble and 
skill were used in finding it. 

FobuI remains . — After Khwara in the Shdr valley testaeean fossils 
abound, and the hills about the Hanokai and Han Passes may be described 
as being one mass of fossils, some in a wonderfully complete state of 
preservation, as the accompanying collection will show. They appear to be 
of the post-tertiary period. The same may be said of tbe whole country 
between the Han Pass and the plains 'vid the Chachar Pass. I only saw 
one fossil of an animal which Avas picked nj) near Hingand in the Ghazgai 
valley. (Ho. 203.) 

Notes en Fonte» 

North PisMn Yalley.r — ^Plills apparently of volcanic origin, basalt and 
shale ; quartz is found in layers between the strata which are irregular, 
faulty, and much folded with dips at great angles. The hills are bare and 
greatly scoured by Avater. The Pishin is an open valley about 25 miles 
long and 20 miles broad. 

Kala Abdullah Khan . — The hills about this j)oint are bare and some- 
Avhat bleak. 

North Fishin to Bad-wdn . — The country along the road is intersected 
by a series of water channels and torrent-beds carrying down enormous 
quantities of detritus from the hills to the north of the valley, tlie land 
between tliem being much Avater-worn, apparently scoured after every 
shower and liable to sudden and violent floods. 
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To A*lizai. — Country torrent- scoured and covered witli detritus and in 
places mucli broken by the wash o£ the water : soil, light and sandy. 

To KliusMll KJicm. — Country near the hills stony, water-washed and 
covered with detritus : it is intersected by several torrent beds : soil, light and 
sandy. About the low lands the country much broken and intersected by 
deep nullahs : soil, clay. The country is everywhere bare of trees. 

To Sharmi Kdrez^ N. F. Fish in, — On the glacis country stony and 
covered with detritus, intersected by torrent beds. Hills apparently 
composed of slaty shale and slate with layers of schist cropiping up. Coun- 
try about Sharaii Karez much broken. 

Burai Fass. — The country is wild and broken, consisting of a series 
of conical hills of slaty shale and slate, much disintegrated at the surface, 
probably from the action of ice and frost. 

Fof Valley. — This valley is about 15 miles long by 8 broad. The 
glacis and %vater-scoured appearance of the country is similar to that 
observed in the Pishin valley. Soil, light and friable and not so good as in 
the Pishin valley. 

Gwdl Valley. — Talley about 20 miles long by about 3 to 4 broad. 
Country much the same as before : soil, not deep, say 2 to 2|- feet deep 
over conglomerate, it is very light and friable. 

Finilcai mils. — The hills are apparently of conglomerate and much 
water-worn. They have the aj^pearance of being formed of the detritus 
of a lofty range of mountains like the lower hills in the Himalayan Eanges. 
The soil seems to be strongly impregnated with lime. 

Gurhhai Fefile. — The defile is of variable width, having high precipi- 
tous rocks of sandstone and grey limestone in the narrower places. It 
is broken up by low conical hills of soft red and grey clay in the wider 
portions. 

The country is excessively wild and broken. Sagar is a kind of 
valley between high hills, but it is full of small conical hills of clay and in 
places of soft disintegrated shaly slate. The soil varies greatly in colour ; 
white, grey, yellow and a bright red in the clay and bluish in the slate 
hills, trees are scarce. 

Mosai Fass, y or ye of the B. Zadun.-^Wk at first of soft shaly clay 
and ironstone, but in the gorge of the river Zadxin they are very similar 
to those in Sagar, and of red, yellow and grey clays. Afterwaixls the hills 
become undulating and apparently are of sandstone. 

Go7'ye of the B, Bod. — High mountainous limestone hills with fairly 
horizontal strata. The soil about Tsaf Kach is sandy. 

mil. Fass ; Ispira Bdylia„^ThQ hills as far as Ispira Eagha seem to 
|)c composed of sandstones, clays of various colours, slate and shale, 
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and liiiie crystals of sorts abomid. Tlie country is fairly wooded witli 
iiiaiperSj conifers and bei* trees : about the XJsh jmss it is fairly open ; 
about Ispira Eagha wild and hilly. ■ 

Topohargh Fuss ; Mo mand.---Oountij stime as about Ispira Eagha. 
Mdmaiid is an open upland hilly plateau. 

Wangaluna Fuss and Flatemi. — Country about the Pass is hillj^ 
broken and rocky (gneiss). After the Pass the |)lateau is reached. It is of 
considerable wddth, but it is intersected by curious low flat-topped hills 
running north to south. It is wooded, as before, in the upper heights, but 
is bare of trees below 8000 feet. The hills appear to be composed of clays 
and sandstones of sorts with schist and gneiss cropping up in places. 

Klmdra. — After Khw^ara limestones begin to predominate and fossils, 
especially testacean, to abound. 

(jliirngoM, — The country is waterscoured, stony and treeless. 

Mi. Bgdjgai. — Mt. Syajgai is a curious isolated mountain in the middle 
of the Shdr yalley. It rises abont 1000 feet above the valley and almost 
perpendicularly for the last 300 feet. It is flat-topped, measuring at top 
about 2| miles in length by about ^ mile in breadth. It is of limestone 
and full of fossils even at the summit. Fossils abound also about Chimjaii. 

F. ZagJihm to FdlJcai Fass, — The country is here remarkable for 
five almost parallel lines of hills about one mile to 1-| miles apart enclosing 
hilly valleys. After these the country to the north is mountainous as far 
as the Zhdb valley, 12 miles. The hills appear to be of limestone with 
trap in the gorges. The strata are very much broken and faulty. 

Shdr Valley. — Country much water- worn and very stony. The valley 
is about 20 miles long and about 5 to 15 miles broad. 

Mzarai Valley. — The country much as before, but cut into by deep 
nullah beds. 

JBaidnai Fass. — -Hills of soft white limestone. Country wild and 
rugged, much cut into by nullahs which are full of limestone chips 
from the hills, white, greenish and reddish. 

Ghazgai FczZ%.— Valley 15 miles long by about 5 broad. Country 
as before, but more grass and overgrowths. Soil, richer than heretofore. 
Plills of limestone with very folded strata. 

JBorai Valley. — This valley is, say, 40 miles long and from 8 to 15 
miles broad. The soil is good and fertile ; there is no water-scour except 
about the streams ; putt and kunker are found in the lower lands. Hills 
of limestone with very broken strata. 

Manmnbdr Fass. — Country en route various ; putt and rough stony 
water- worn places, especially about the rivers, of which 4 or 5 meet in the 
Pass, which appears to be the only outlet southwards for some distance 
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along the hills south of the Borai valley. In the Pass the country is 
^viid, hilly and wooded. There is forest land to the south of the Pass and 
much grass. The hills are of limestone with much folded strata in which 
fossils abound. 

Barfjhar Valley. — At first £ore.st laud is met with and then an open 
putt plain some 10 miles across ; the soil is fertile. 

Trihh Kimim Pass. — Country wild, hilly and much broken. The 
hills are apparently of limestone in which fossils and crystal abound. 
Oypsum crystals show themselves and often they are ahuudant. 

JDerama Valley ; Kufsa Valley. — These are grassy upland plains much 
intersected by stony beds of torrents. 

Jarai Tang Pass. — This is a very stony, but short, passage through a 
hard limestone hill. 

Tsamcmlcmg Valley. — Country, putt crossed by deep river channels, but 
stony in places. The valley is about, say, iiO miles long by about 7 broad. 

Ilanohii Pass. — The Pass is at Hrst ycry narrow with precipitous 
sides through a limestone hill ; it then opens into a broader valley which 
is, say, lialf a mile wide, but full of low conical hills which in places appear to 
be formed of disintegrated white limestone, the rock being very friable. 
Bea-shells not fossilized, especially oysters, were found all through this 
Pass. Gypsum is abundant, so also are fossils. The hills are of soft lime- 
stone, the strata being horizontal. 

Jimiai Pass and Valley. — Hills of soft limestone. Country w-ild and 
lumpy, and it might be described as being one mass of testaeean fossils 
in a good state of preservation. The same remark applies to the country 
from this point to the Indian plains, some 150 miles as the road goes. 
A series of parallel valleys seems to run from the Derama hills to the Jandh- 
rdn hills, all more or less resembling each other. 

Bala JDhdha. — This is an open valley with low rolling hills at the 
northern end. The general formation of the country seems to be of lime- 
stone of more or less hardness. 

Han Pass. — In the B;tla BhaM Pass the rocks are ha,rd limestone 
and precipitous with broken strata : in the ITan Pass the strata are horiz- 
ontal and the rocks softer, and there is much loose earth and clay full of 
nummulites and testaeean fossils of all descriptions. In fact, the whole, hills 
and country, is a mass of fossil remains. In the Han Pass the country is 
wild and lumpy. 

Clior Tarap Eamne. — The Chor Tarap ravine is curious. It is a sharply 
cut, narrow defile in a line of hills from 10 to 30 yards wide and, say, 200 
yards long. The sides are full of fossils. 

Bdrkhdii (properly BdrJehom), — When once the Han Pass is crossed 
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becomes Beldeh in form. The glacis, so remarkable in alf parte o/'stuth 
Afghanistan, now disappears and the hills stand out sharp fn a fl.,f / t 
like valley The valleys are of putt ia which the tgeteL: 
and has the same character as that observable anywhere in the Pel ' 5 
pW Ihe ooo»l .7 tc b» o£ limeston. form.lion md 1W|, 

on3 ;; 

:r:n.r-zf. T:i':rrr.txr:;si ’r 

in the soil and in the river-beds. o'eiywncie, on the hiU .sides. 


Itinerary, 


No. of Stage. 

Name. 

Distance. 

miles. 

Height above 
sea level. 

1. 

d^'om Kala Aldullah Khdn to 
iiadwan, 


— 

5600 

2. 

8* 

4. 

5. 

Alizai, ...... 

•i ot 

Khdshdil Khan. 

j 19 

6500 

JSharan Karez,.. 

oU 

5600 

±Jalozai Karez, 

obj 

6300 

6. 

lit Fa!eursion. Qv!ai, 10. m. isioo. 

y. — ” A'lnaddn 15. m. 6300. 

1 sat Kach, 


6600 

7. 

8. 

Ispira Ea 2 :ha 


9100 1 

Khwara, 

/Of 

OO .3 

7800 

9. j 

Chimian, ... •*••• 

bSi- 

7900 

10. 

^di&xeursion. Pdlkai Passiom. 8500. 

90|- 

1 1 O 1 

7400 

11. 

Ningand, 

J 

6500 

12. 

Wariasrai. ***** 

lilf 

Toil 

6700 

13. 

14 

15. 

Sharan, 

„ loi-l- 

4900 

Hanumbar Pass, 

IgO^’ 

1 no 1 

4300 

Irikh Kuram Pass, 

1 Qn-'* 

3800 

4100 

10. 

Tsamaulangr, . 

JLOU'^” 

1 A/>3 

17. 

Bala Dbaka, . 

JLty v).}. 

OA^li 

4000 

18. 

Mittbi Khiun, , 

ZU/ rr 
OOO 3 

4100 

19. 

Iiugari Barkhan, 

oo/*i 

3800 



.aOUf 

3100 
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XII. — JSFotes on a collection of Heptiles and ’Frogs from the neighlourliood 

of Flhre and Fmmgudem, — W. T. Blaneobd, e. e. s., &c. 

(deceived August 3rd ; read August 6tli, 1879.) 

Ill the year 1871 I was engaged for some months in the Godavari 
Talley near the first harrier, and in the country between Bumagiidem and 
Ellore. Bumagudem is the station where the Engineers, engaged on the 
works connected with the first barrier, nsed to live. 

The country is herpetoiogicaliy but poorly known, and the f ollowing 
list of the species noticed may therefore be an addition to geographical 
distribution. Nearly the whole tract is covered with thin forest, and the 
soil is very sandy. 

A portion of the collection made has been lost or mislaid, and cannot 
now be found. The list appended is doubtless very imperfect ; several 
common forms, such as JSfaja tripudians^ Ftgas nmcosm, Fendropliis picia^ 
Lycodon aulicns^ &c., not being included, although they undoubtedly occur. 
The collection was made in the driest months of the year, from F ebruary 
to May, and the list of lizards is conseqiuently, in all probability, much 
more nearly complete than that of snakes or Batrachia, 

BEPTILIA. 

Chelonia. 

1. TeSTTOO ELEOAIS-S. 

2. PAiNaSHEEA TECTA Var. IKTEBMEDIA, J. A. S. B., XXXIX, 1870, 
Pt. 2, p. 339. The Godavari form is similar to that found in the Mabanadi. 
The natives, who eat several kinds of freshwater tortoise, will not feed on 
this species, as they say it makes them ill. 

3. Bataoue ELLiOTi ? Godavari river. 

The only specimen obtained was about 6 inches long. The head was 
dusky brown with 4 broad blackish indistinct longitudinal bands on the 
nape and back of the neck. Legs dusky grey. Claws pale yellowish. 

4. Teionvx sp. ? Godavari. My specimens are not now available for, 

comparison, but Dr. Anderson tells me he believes the species to be T. 
leithi. It is probable that more than one species are found in the Godavari. 
The only specimens of obtained by me were young individuals. 

They were olive in colour with 4 ocelli on the back, white beneath, nape 
ferruginous with violet streaks. Tubercles on the carapace leather large. 

Some individuals of Tfionyos or one of the allied genera grow to an enor- 
mous size. I was assured that a freshwater turtle 6 feet long was caught in 
the Godavari by the Captain of one of the river steamer>s. I cannot answer for 
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the accuracy of the measureiaent ; a foot or two may have been thrown in. 
But I once saw, on the Indus, a very large individual belonging to some 
species of the Trionycidm basking on a sandbank. I was on a steamboat, 
and the turtle took refuge in the water before the vessel was sufficiently 
near to enable his dimensions to be accurately estimated, but my impres- 
sion was, that the carapace could not have been much less than 5 feet long, 
and it might well have been more. 

5. Emyda yittata. One specimen was obtained on the 18th March 
in forest, far from water. This individual probably came from a tank that 
had dried up. Other specimens were procured from the Godavari river. 
None exceeded about 5 inches in length, and in all, the odd osseous plate 
in the middle of the sternum was concealed, if present. I did not, however, 
macerate or dissect a specimen, and I have none remaining now to examine. 

CnoconiLiA. 

6. CnocoDiLUS sp. I do not know what is the species common in the 
Godavari, as I never had an opportunity of identifying a specimen. It is 
by no means improbable that more than one species occur in the river. 

The Gharial is not found in the Godavari, nor, so far as I know, in 
any of the rivers of the Peninsula further South ; nor is it found in the 
Nerbudda or Tapti. It is common, however, in the Malianadi of Eaipur, 
Sambalpur and Orissa. 

Lacertilia. 

7. YAEAisrcrs LtrisrATtrs. 1 twiee obtained specimens of this monitor, or 
at least of a species which I believe to be F. lunatusf in the country north 
of Ellore. The largest, a male, measured 23*5 inches, of which the tail 
from the anus w^as 14*5. There were about 110 cross rows of scales from 
the gular fold to the loin. The following is a descrixDtion of the fresh 
colouration. Above brownish olive, with irregular cross rows of minute 
whitish spots on the hack, passing into ill-marked cross hands behind. 
Tail dark near tip, the anteidor portion somewhat irregularly spotted with 
dusky. Limbs finely dotted with yellow, the spots on the hind limbs sur- 
rounded with dusky. Lower parts irregularly mottled with yellow and 
pinkish brown. There is a tendency to oceliation on the side behind the 
shoulder. The dark colour of the upper parts jpasses gradually into the 
paler tints of the lower. Iris yellow, pupil circular. The reversed 
V-shaped dark cross hands, on the neck, supposed to be characteristic of F. 
limaMs, were not observed. This species is purely terrestrial, so far as my 
observations go, and lives in holes at the roots of trees, and in similar 
Xfiaces far from water. It is diurnal in its habits. 

^ See following paper on AJmero Eex)tiles. 
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8. Cabktta LESCHENAULTn, S> B., XXXIX, 1870, Pt '2, 

p. 345). Not rare in the dry forests on the Godavari. I find I was in error 
after all in supposing that O, leschemultii and 0. hrim7teaj are distinct ; (see 
Giinther P. Z. S., 1875, p. 225, and some notes by myself, P. Z. S., IS/O, 
p. 635). 

Up to April the only individuals I observed were adults, but in that 
month I found great numbers of young. These are coloured much like 
the adult, but the tints are brighter, and the distal portion of the tail is 
light orange, the head shields are quite smooth, not corrugated as in older 
individuals, and there were two post*nasals in all the specimens I examin- 
ed under 3 inches in length. Afterwards, in May, I obtained many rather 
more grown, from to 4^ indies long, with but one post-nasal. As I was 
moving about, and procured specimens from di:ffierent localities, this dis- 
tinction may have been local and not due to age, but it is evident that the 
character of having one or two post-nasals is of no specific importance, 
The same variation is found in the nearly allied genus Opliiops. 

The rugosity of the head plates appears to be a generic character of 
Calrita, 

9. Cabiuta JEEi>02?ri, (Beddome, Mad. Monthly Jour. Med. Sci., Janu- 
ary 1870, p. 34 ; Gunther, P. Z. S., 1875, p. 225 ; Blanford, J. A. S. B., 
1870, Pt. 2, p. 348 ; P. Z. S., 1876, p, 635). Dr. Giinther supposed that 
this was the same as Opliio^s jerdo7ii, but, on my sending him a specimen 
of the Calrita, he saw, of course, that the two were quite distinct, and 
that he had been misled by an erroneous label. 

O, jerdoni is common in the forests on the Godavari, more so I think 
than 0, lescliemtdtii. I did not meet with Oioliiops microlepis ; it appears 
to be a northern and western form. (P, A. S. B., 1872, pp. 72, 74.) 

10. Eupbepes (Tiliqua) cABrN-ATtrs. 

11. Eupeepes (Tiliqua) MACULABitrs. (J. A. S. B., 1870, Pt. 2, 

p. 358 ; >Stoliczka, J. A. S. B., 1872, Pt. 2, p. 117 ; P. A. S. B., 1872, p. 75.) 
As indicated by myself and much more clearly shewn by Dr. Stoliezka, 
there are two well marked varieties of this s cinque, so well marked, indeed, 
that it is almost a question whether they should not be distinguisbed. 
The one is more slender, and more uniformly coloured above and on the sides, 
the other is stouter, with the posterior part of the dorsal surface distinctly 
spotted with black and the sides punetulated with white. In the former 
there are, as a rule, seven keels on each of the dorsal scales, on the latter five. 
The former is true B. macularius the latter, for the sake of distinc- 

tion, may be called B. macularim var. mbwiieolov or B. subimicolorf^ ac- 

* E, maculariiis wr, sub-tmicolor a typo differt clorso^ Uterihusqm pamm ml hand 
macnlatis^ forma graciliorOj mntU dorsaUbus pUnmqnc quinque-carinatis^ 
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cording as the distinction is considered specific or not. For the present 
I am bj no means satisfied that the two forms do not pass into each other 
too gradually to render it desirable to accord them speciiic rank, but as 
one, the smaller more uniformly coloured variety, is typical of the drier 
climate of the Central Provinces, whilst the more highly coloured form is 
found in Lower Bengal, and to the eastward, some distinction in name is 
useful. 

In the comparatively dry foi'ests on the Godavari around Dumagadein 
I met with the var. suhmicolor, whilst the typical form was obtained nearer 
to the sea coast* in the vicinity of Bajamahendri. 

It is easy to understand how naturalists who have seen but few speci- 
mens may mistake these scinques for the young of the common and very 
variable M carinatm, A comparison of the two, however, will shew the 
difference. The young of JE. carinatus has hut three keels on the dorsal 
scales, the back is unspotted and there is a well marked pale whitish line 
from the superciliary region down each side of the back. 

The breeding season and colouration are different in E. carinaius and 
E. maculaodus. In the former the breeding season on the Godavari appears 
to be March. The colouration is probably confined to the male, but I can 
find no notes on the sexes of the specimens examined. The colour has 
already been described by me (J. A. S. B., 1870, Pt. 2, p. 357). When 
most fully developed the lower parts are rich gamboge yellow with a broad 
scarlet band on each side of the abdomen from shoulder to thigh. 

E, macnlarixhs breeds in May, and towards the end of that month I 
captured richly coloured specimens between Bumagudem and Bajamahen- 
dri. In these the deepest seasonal tints were on the sides of the neck and 
breast, A scarlet band covered the lower labials and extended to the upper 
labials and rostral j it became very broad beneath the ears, and more broken 
and patchy behind, but it was traceable as far as the thigh. In less fully 
coloured individuals the red colouration did not extend behind the shoulder. 
All the lower parts had a slight reddish tinge, but no trace of the bright 
yellow of E. carinatus. 

12. BiOPA ALBOPUjSTCTATA. 

13. B. PCABDWiCKEi, Both these species were obtained on the Goda- 
vari, but neither appeared to be very abundant. 

Id. Heacidactylxjs suBTRiEPRirs. See Stoliezka, J. A. S. B., 1872, Pt. 
2, p. 93. Near Ellore. 

15. H. MACULATtrs. 

IG. H. LES 0 IIE 2 TAULTIL P. A. S. B., 1871, p. 173 ,* stoliezka, J. A, 
S. B., 1872, Pt. 2, p. 97. 
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17. H. aiGAFTEirs, Stoliczka, J. A. S. B., 1872, Ft. 2, p. 99 ; Gibi- 
ther, P. Z. S., 1875, p. 223 ; W. Blanford, F, Z, S., 1876, p. 636. 

Of these species of RemidactyltbS I made over my specimens to Dr. 
Stoliezka for description. I)r. Giiiither considers JJ. gicjantem a variety 
of iT- coctai, but I have shewn that, so far as Indian specimens of the 
latter are concerned, there are well marked distinctions. 

18. Sit ANA pondiceeiaina. The smaller race only. I saw none with 
the brilliant colours of the gular appendage developed up to the end of 
May; the colouration being, as has already been noticed, (J. A. S. B., 1870, 
p. 366,) purely seasonal, at ail events in the smaller race. 

19. Calotes yeesicoloe. 

20. Chaeasia elaneoediana, Stoliezka, J. A. S. B., 1872, p. 110. 
"Without a much better series for comparison than I possess, I am not pre- 
pared to say whether this northern form can be distinguished from the 
southern race with rather smaller scales found in Mysore and further 
south. Specimens from the neighbourhood of the Godavari have about 100 
scales round the middle of the body. Common on rocks. 

21. CuAMiELEO CETLONicns. Gommon. 

Ophidia. 

22. Txphlops BEAMiNirs. On two occasions I foniid great numbers 
of this blind snake in decayed wood ; in one case there must have been at 
least a hundred in one fallen tree. None exceeded 5J- inches in length. 
No other species of Tgplilogs was observed. 

23. Onychocepiiaeits aoetxjs. 

21. Oligodon SEBGEisEirs ? The only important distinction from the 
description of this species shewn by the single specimen collected consists 
in the presence of two prseoculars instead of one. The following is a descrip- 
tion of the snake. 

Scales of body smooth, in 15 rows. Yentrals 185, anal divided, sub- 
caudals in 40 pairs. Length 17f inches, of which the tail was 2|-. 

Seven upper labials, 3rd and 4th entering the orbit ; 2 prm- and 2 
post-oculars ; a small square loreal. 

Colouration, when fresh, light yellowish brown above, with a narrow 
pale line along the middle of the back from bead to tail, and two broader 
pale lines, each as wide as two scales, down each side from head to anus ; 
below these is a narrow dark line, then pale again. There are rudimentary 
cross-markings on the back, due to rows of scales with black margins alter- 
nating with other rows that are white-edged. On the head the markings are 
faint, a dark eross-band from eye to eye, edged behind with wLitish, 
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and a double ratlier broad V-sliaped mark, witb tbe angle directed forward, 
on the vertical and oceipitals. 

25. SiMoms EussEnLi. One joung specimen 01 %. 

26. , Abeabes humbeeti, var. ' (P, A, S. B.,, 1871, p. 174). Several 
specimens were obtained, in the neighbourhood of Ellore, of a small snake, 
only differing from South Indian specimens of A. Immherti, in the number 
of ventral shields. To this variation I called attention in the short paper 
above indicated. The following is a description of the fresh colouration 
in the snake from Ellore. 

Back pale coppery, sides lilac grey, lower parts very pale apple green ; 
a series of small black dots along the middle of the back, at rather irregu- 
lar intervals, from 2 to 5 scales apart, and two other lateral rows, one on 
each side of the ventral scales, consisting of a black dot on the side of 
each scale. An imperfect very narrow black streak runs down each side of 
the back. Head above mostly black, with a narrow yellow collar across the 
neck 7 scales behind the oecipitals ; this collar becomes broader at the sides. 
There is a patch of duskier yellow behind each occipital, the two patches 
separated by a central black line ; from each patch a white band leads 
down to the upper labials. A white band runs along the upper labials and 
rostral, extending all round the upper jaw, and another runs from the rostral 
to each superciliary shield. Loreal region black. Each of the lower labials 
and chin shields with a white patch, bordered by black, anterior ventral 
shields with partial dusky margins. The specimen described was 10' 5 inches 
long, the tail being 1*9. Ventrals 211, anal bifid, subcaudals in 56 pairs. 
In another specimen 13^ inches long there were 209 ventrals. As was point- 
ed out in the note already quoted, there were only 155 ventrals in a speci- 
men from Malabar, 175 in one noticed in Giinther’s 
India, p. 228, and no less than 240 in a Calcutta example. So great a 
variation in the number of ventral shields might indicate that several species 
are included, but there appeared no other constant difference in the speci- 
mens, and I may add that Dr. Stoliczka, who also examined them, agreed 
with me in classing all as varieties of one species. 

27. ZAMEifis FASGiOLATiJS. A young specimen only, but one of the 
fiercest snakes I ever captured. 

28. TeOPIDONOTUS STOLATTJS. 

29. Cebbeetjs EHXisrcnops, abundant in the salt water inlets and 
estuaries near Coconada, living in holes in the mud between tidemarks. A 
very gentle snake, not biting when handled. 

30. Dips AS teigob^ata. The colouration varies in this snake. The 
specimen obtained had the head markings different from those described by 
Giintlier and on the hack were irregular transverse whitish bands with 
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broad black edges ; the median line being deficient, as in the specimens 
from Agra mentioned bj Dr. Stoliczka, (J, A. S. B., 1870, p. 142). 

31, Go^^gylopiiis cojiricTJS. Two specimens were obtained on tlie 
Godavari, tliey were very gentle and slow in tbeir movements, like JJryar. 
One had swallowed a mouse. In a specimen 20 inches long, of which the tail 
measured 1|-, there were 168 ventral scales and 18 siibcaudals ; the upper 
labials were 14, not 12. The colour was dark brown, with the blotches 
light brown in the middle and yellow on the margins. 

32, DaBOIA. BUSSELLI. 

33, Echis caeinata This was obtained on two or three oceasions in 
forest, — rather thin forest it is true, —hut it is remarkable to find a desert 
form like JEJcJiis carmata, so common in the barren plains and rocky hills 
of South-Western Asia, in a wooded country. 

AMPHIBIA, 

1. Rana tiqeixa. 

2. R. LTMIS’OCIIAEIS. 

3. R. Cr.iJsOPHLYCTIS. 

4. Ptxicephalus peeyiceps. 

5. BUPO MELAXOSTICTUS. 

6. POLTPEDATES MACULATUS. 

7. Calltjla yabiegata, stoliczka, P. A. S. B., 1872, p. 111. I obtain- 
ed altogether five specimens of this species, from under logs of wood, near a 
village between Dumagudem and Rajamahendri. In size they varied from 
1*1 to 1*35 in the length of the body, and the hind limb ranged from 1*23 
in the sxnallest to 1*48 in the largest example. Four were under one log, 
one under another, and in each case the toads associated with a large scor- 
pion, and tried to escape into his burrow when the log was lifted. They 
can hop but very feebly indeed. The body in life is extremely soft and 
slimy. The colour above, in the living animal, is dark brown, spotted with 
pale greenish or yellow, the spots are usually minute on the hinder part of 
the body and on the limbs, but form larger blotches on the back. The 
lower parfcs are dull flesh-eoloiir. 
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Wotiee of a new Genus (Pareetatosoma) o/Fhasmidaj 
from Madaguscar^ tmth Irief Deserigiions of its 'two Sj^ecies. — Bg 
.. . J, Wood -Mason, ■ 

The interesting and remarkable animals briefly noticed below formed 
part of a large collection of insects, chiefly Coleoptera, recently received 
in London from Madagascar, and I was fortunate, while at home on 
furlough, to secure specimens of them from Mr. E. W. Janson, the 
well-known Natural History Agent. 

They are unq^uestionably nearly related to Bctatosoma, an Australian 
genus, the three known members of which are three of the most curious and 
striking forms comprised in the whole class Insecta. This relationship I 
have indicated in the name of the new genus which the differences present- 
ed by these insects compel me to propose for their reception. 

Pabectatosoma,* gen. nov. 

Closely allied to the Australian genus jEctatosoma^ but differing there- 
from in the following characters: — the prothorax is relatively longer 
and mox’e spiny ; the male is devoid of ocelli, and, like the female, 
brachypterous ; the abbreviated tegmina in both sexes are shorter than the 
abbreviated wings ; and the u|)per crest of all the femora is produced 
into a sharp genual spine. 

Of the species of the Australian g^Tm.^fiEetatosoma hufoniumj Westw-, 
is the one which the Madagascar forms most nearly approach. 

1. Bar ectato soma hgstris, n. sp. 

$ 2. Head armed with 12 spines (besides scattered spinules) arrang- 
ed in four longitudinal rows and in pairs, of which one is large, compressed, 
and thoi’ny, and constitutes the conspicuous cephalic horns ; the pair of 
spines immediately in front of these is also compound, each being provided 
with a sharp spine-like cusp in front. The postantennary pair of sjxines 
is as well-developed as in JEctatosoma. 

Sides and upper surface of prothorax strongly armed with thorns, 
some of which are double. The apices of the small tegmma barely 
reaching the bases of the wings, the true metanotum is consequently expos- 
ed and it is armed at the middle of its hinder margin with a pair of stout 
thorns. The tergum of the 1st somite and the terga of more or fewer 
(according to sex) of the remaining abdominal somites provided at their 
hinder extremities with two cross rows of spines. Posterior margin of 
tergum of last abdominal somite in the ? symmetrically divided into six 
spinous processes. 

^ From xapcC, by the ot^ mA Eetatosom a, generic name. 
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Colour — deep blaek-brown, almost black, blotclied with yellow, sparing!}^ 
so on tbe undersurface and legs, but more profusely on tke pronotuni and 
on the terga of the abdominal somites, on which parts the colour assumes 
an orange tinge and extends to the points of the spines ; the antenniB 
are ringed at the joints with the same colour ; organs of flight, greenish 
yellow, with their bases and principal nervures black. 

$ . Length of body 61 millims., of head 7, pronotum 5, mesonotuni 
14, metanotum 7, abdomen 25 + 7 = 32, tegmina 2*5, wings 8, fore femur 

17, tibia 17*25, intermediate femur 13*5, tibia 15*5, posterior femur 17, 
tibia 21, antennse 53. 

S • Length of body 86 millims., of head 10, pronotum 7, mesonotuni 

18, metanotum 10, abdomen 31*5, + 12*5 = 44, tegmina 4*5, wings 10 5, 
fore femur 19, tibia 20, intermediate femur 16, tibia 18, posterior femur 
21, tibia 25, antennse imperfect. 

Sal )» — 3 ^ and 3 2 from Pianarantsoa ; and 1 2 from Antananarivo, 
Madagascar, difEering from tbe rest only in being much more variegated, 

2. Farectatosoma echinus, n. sp. 

^ $ . Slenderer, and less numerously and less strongly spined than 
the preceding. Head armed : ? with 10 spines besides spinules, the cepha- 
lic horns more foliaceous and more sharply spined, with only one pair of 
spines in front of them instead of two and that simjAe : ^ with 8 only, 
one of the lateral pairs not being developed. Postantennary spines reduced 
to minute tubercles. Yestiges of wings and tegmina larger, those of the 
latter overlapping one another, and those of the former so as to conceal from 
view all hut about one square millimetre of the unarmed metanotum. The 
tergum of the 1st abdominal somite with but one row of spines at its 
hinder end ; that of the terminal somite ? divided at its posterior margin 
into four spinous processes. 

Colour — body brown like rotten leaves, with the legs, antenn£e, organs 
of flight (which have their principal nervures darker), and spines lighter. 

^ . Length of body 64 millims., head 4*5, pronotum 4*5, mesonotum 
14, metanotum 6, abdomen 27*25 + 8*5 = 35*75, tegmina 3*75, wings 7*8, 
fore femur 17, tibia 17, intermediate femur 12*5, tibia 13*5, posterior 
femur 17*5, tibia 19*5, antennas 47. 

9 . Length of body 80 millims., head 7, pronotum 6*5, mesonotum 
16*5, metanotum 8, abdomen 31 + 12 = 43, tegmina 6, wings 11, fore 
femur 16*6, tibia 17, intermediate femur 12*5, tibia 13*6, posterior femur 
18, tibia 21, antennse 43*5. 

The fore legs and all the tibise in the male of this species are nearly 
quite simple. 

Sub . — 1 i and 2 9 from Fianarantsoa. 
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(Received and read xiugust 6t3a, 1879.) 

The following is a list of the reptiles obtained by Major St. John in 
the neighbourhood of Ajmere during about three years of residence. Most 
of the species w’-ere identified by the discoverer, but nearly all were sent to me 
for comparison. The list is small, and the fauna of the country is evident- 
ly poor, but still all local lists of this kind are of importance, especially if 
they approach completeness, as they afford very valuable aid towards a 
knowledge of distribution. In this list, for instance, I find that two spe- 
cies occur, Cynoi)lm lielena and Fytlion molurm, belonging to two genera 
the existence of wdiich in any part of Central or Northern India I previous- 
ly thought extremely doubtful.^ 

The species marked with an asterisk are inserted from information 
sent to me by Major St. John, as I have not seen specimens. Ail others have 
been examined by myself. 

=^1. Testuho elegans. 

"^2. Ceocohilhs, sp. Major St. John writes : Crocodiles (€. 
tris, I suppose) are veiy numerous in the natural lake of Pushkar (or 
Pohkar) 6 miles from Ajmere. Some are also found in the artificial lake 
at Ajmere called the Anasagar ; they are said not to breed there, but to 

^ Ann. Mag. Nat. Hist., October 1876, Ser. t, Vol. XVIII, p. 292. 
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fiiid tlieir way over fclie gbat from the natural lake. I cannot hear of the 
existence of Crocodiles elsewhere in these parts, though tliey are found in a 
small tank in the Chittore hill fort, 100 miles to the south.” 

I identified the species found in Sind wfith 0. pcdustris, and it is not 
improbable that the A j mere crocodile may be the same. "We are badly in 
want of a careful collection and comparison of Indian crocodiles j small 
specimens 2 or 8 feet long would be of service. 

3. YaEAFCTS liTO'ATUS ? 

Three young specimens have been sent to me by Major St. John ; 
they are respectively 19, 14 and 8-| inches long. In the first I count 114 
scales from the gular fold to the loin, in the second 98, in the third 104. 
Owing to the irre-gularity of the anterior scales, the number is not quite 
constant, but having counted the rows in each case two or three times, I only 
find a difference of one or two. 

The colouration is also different in all three. The largest specimen 
is much darker than the others ; yellowish brown in spirit, with small black 
spots more or less regularly arranged in transverse lines on the back, and 
narrow blackish cross lines on the neck. A few white spots, generally 
very small, are scattered quite irregularly over parts of the back, sides, limbs 
and tail. A black line from the hack of the eye over the ear to the side 
of the nape. 

The next specimen is paler yellowish brown, with cross rows of small 
white ocelli alternating with rows of dark sj^ots throughout the back, and 
with somewhat irregular broad bands on the tail. The black line from be- 
hind the eye is less distinct. 

In the smallest specimen, the ground colour is still paler, numerous 
dark bands cross the back and alternate with rows of minute white dots : 
on the tail the dark bands form rings, and are much broader than on the 
back ; on the back of the neck the dark lines are Y-shaped, the angle being 
directed backwards. The dark marks running back from the eyes meet on 
the nape, and form the first cross band. There are imperfect dark cross 
lines on the chin and throat. 

The question arises to which species these monitors should be referred. 
’Varaims Jlmeseens and Y, nehnlosus are quite different, and it is clear 
that the Ajmere specimens, if they belong to a described form, mnst be 
either V. dracwna or V, lunatm. The distinctions between these species 
are variously described by different naturalists. Gray’s original description 
of Varmms lunatiis, in the Catalogue of the Specimens of JLimrds in the 
Collection of the British Musemn (1845) p. 10, runs thus : 

“l^ostrils large, nearly central, (?. <?,, between the eye and muzzle,) shields over 
orbit small, subequal ; dark brown, with lunate bands, dhected backwards on the neck 
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S? wS!” “ ““d '^“dox- .ide of 

^ V.heraldieus, as Gray called K ,,as thus described : 

^ Black mtli cross rows of pale-eyed spots, beaeatk pale, blaok-banderl ■ .1 • i ' 

over the orbits small, subequai.” . ' ' r shieias 

moxr tr”’ 'V”” solely on colouration, and I 

may add that the colour assigned to V. draemna is not that of a typie-il 
example by any means. In Gunther’s “ «/ R„v,v 7 , r x- » 

differ..™. f„ better erpl^.a. y, ^ ^ J 

tial scales in_90 transverse series between the gular fold and the loin and 
the neck without angular dark cross bands. In F. the ventral 

scales are said to be m 105 transverse series, and the neck to be marked 
wi h dark angular cross bands, their points being directed backwards. tS 
following IS the description of the colouring of F". dmecena • 

^unierons black dots 

"• ‘"•SeteX” 


It IS mentioned that a young specimen from the Anamullay mountains 
(probably from he base, not the top of the hills) shews narrow black banS 
across the neck but they are much narrower than in F. lunatm and rather 
irregular. The colouration of V, lunatus is said to be 

“ Neck, trunk, and tail marked with cross bands, wMcb are as broad as the inter- 
spaces of tbe S^omd colour ; these bands are angular on the trunk and neck, with the 
angle directed backward on the neck and forwards on the trunk— four on the nark 
eleven on the trunk. Sides and legs dotted with white.” ’ 


The single specimen in the British Museum, from which Gray’s and 
Giinther’s description was taken, is stuffed and 25 inches in leno-th so that 
it IS not in aU probability f uU grown. It is said to have come frok India 
hut no further information is available as to the locality. I examined this 
skin some years ago, when comparing the specimen from Baluchistan de 
scribed in mstern, Persia, Vol. II, p. 360, but I could detect no character 
to be added to those noticed bj Gunther. 

The matter remained thus till ten years ago. Then Carlleyle stated 
that both F dracwna and F Imiatus occurred commonly near Ao-ra and 
that neither of them were '“water-lizards.” (J. A. S B 1869*’ Pt 2 
p. 195.) Next Jerdon (P. A. S. B., March, 1870, p. 70 ,)’ stated that he 
found F Iwiatus m the Museums at Delhi and Lahore. Anderson 
(J. A. S. B., 1871, Pt. 2, p. 30,) recorded the receipt, by the Indian Museum* 
of F draccena from Calcutta, Agra, the Khasi Hills and Assam, and of 
F. lunatus from Agra and Goalpara (Assam), Dr. Stoliozka identified 
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the species found in Kaehh with FI draeccna (P. A. S. B., 1872, p, 73,) 
and I similarly referred a Baluchistan specimen to the same species. 

Lastly Theobald, in his Descriptive Catalogue of tlie Beptiles of BrU 
tkJi India f 1876, p. 38, does little more than copy Gunther’s characters, 
but gives the additional localities subsequently recorded. In his Synopsis, 
at the end of the volume, he distinguishes F. dracmna as having the body 
black dotted, and F. Imiatus as having the same yellow dotted ; a distinc- 
tion, I may at once add, with which I am unable to coincide. 

So far as I know, no other specimen having the peculiar colouration 
exhibited by the type of F. Innatm has been observed. The colouration, 
of the neck especially, is peculiar and is shewn in Gunther’s plate. All 
who have endeavoured to discriminate the species in India have, I think, 
depended on the number of rows of ventral scales, specimens with less than 
about 95 rows (or to speak more correctly about 70 to 75 rows on the 
abdomen, and 20 to 25 scales less regularly arranged on the breast) have 
been referred to F. dracmna ; those with 100 or more to F limatm, 
Stoliczka, however, referred Kaehh specimens with 90 to 100 row^s to F. 
dracmna, and I myself, after comparing a specimen from Baluchistan hav- 
ing 107 rows with the series in the British Museum, came to the conclu- 
sion that it must he classed with the same species. At the same time 
I expressed a doubt whether F lunaius was more than a variety of 
F. dracmna. 

On the other hand there is considerable reason for believing that the 
common Varanus dracmna of Bengal and Assam is a water lizard, inhabit- 
ing marshy places and entering the water freely like V.flaveseens, The 
monitors of the North-West Provinces of India, of pavhs of Southern and 
Western India are purely terrestrial, as has been noted by several observers. 
Many of these terrestrial lizards have been classed by various writers as F. 

and the question arises whether two species have not been con- 
founded under this name. A second question is, whether the terrestrial 
lizard is not F. Imiatm. 

In the hope of determining this point, I examined all the Indian 
Museum specimens, which Dr. Anderson kindly j^laced at my disposal. 
The result is far from decisive, hut it does appear probable that two well 
marked forms exist, the one inhabiting Bengal and Assam, the other rang- 
ing through the greater |)ortion of the Indian Peninsula. The number of 
ventral scales is not sufficiently characteristic to serve as a distinction, 
although the form from the North West Provinces and Western India has 
decidedly smaller scales, both above and below, than the Eastern race. In- 
deed I have sought in vain for any well-marked character to distinguish 
these two. So far as I can see, the adults are easily discriminated by 
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colouration, and by the form of the dorsal scales. Assuming that the 
western form is hmatus, the following appear to be the distinctions. 

K draemna. Each more I’ounded, and head higher. Scales throughout 
larger, the dorsal scales surrounded by granules, the central boss very con- 
vex, much longer than broad. The fold above tbe shoulder and along the 
side often ill-marked, and in old sj^ecimens wanting. 

Colouration dusky yellow to greenish olive thickly speckled wuth black. 
In the young the dark transverse hands are broad, nearly equal to the 
interspaces. 

F. Inmtm ? Back nearly flat, and head lower than in F. dracmia. 
Scales throughout smaller, notably so on the labials, and as a rule on the 
supra-orhital regions. The dorsal scales in adults surrounded by a broad 
band of granules, tbe central boss nearly flat, but little longer than broad. 
The fold above tbe sboulder running back nearly to tbe thigh, and forward 
on the side of the neck, well marked in young specimens, and as a rule in 
adults. 

Colouration brownish olive to yellowish brown. Adults almost uni- 
formly coloured or thinly dotted with black on the upper parts. In the 
young the transverse bands are narrower than the interspaces (the very 
young are indistinguishable, however, from those of F. 

It is not certain that the latter species is the true F. hmaius, but as 
that form has smaller scales than the typical F. draemna^ the monitor above 
described may be referred to it. Even now I am far from convinced that 
the two are absolutely separable 

Varanus hmattes (if this be correctly identified) is common near Ajmere. 

4. Ophiops migeolepis. (J. A. S. B., 1870, Ft. 2, p. SSL ; 1872, 

Ft. 2, -p. 90 ; P. A. S. B., 1872, p. 74.) This seem rather a widely-spread 
form. The present is the fourth locality noticed, the others are Bilaspur 
in the Eastern Central Provinces, Karharbari in Western Bengal, and 
Kachh. . ... ’ , . 

5. Euprepes geektiieei. 

JE. mo 7 itzGola, Giintber, Beptiles of Brit ish Bidia^ p. 80, PL X, fig. 
C.— Stoliezka, J. A. S. B., 1872, Ft, 2, p. 120.~Tbeobald, Besc, Cat Bep^ 

tiles Brit, ^2, 

Few people can be more loth to change a name which has subsisted 
for a considerable time than I am, hut I think that this is clearly one of 
the eases to -which the British Association rule, § 11, ajqflies. That rule 
runs thus : — A name may be changed, when it implies a false proi^osition 
which is likely to propagate important errors.*' Now the name monticola 
does imply a false proposition, for it indicates that the species so called is a 
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mountain form ; Br. Gunther’s information led him to suppose that this 
scinque inhabited Sikkim at an elevation of 8000 feet. Whence his infor- 
mation was derived is not mentioned, but Br. >Stoliczka was probably cor- 
rect in attributing it to the Messrs, v. Schlagintweit, whose inaccuracy in 
these matters is notorious. Since the species was described, Sikkim has been 
searched by numerous collectors, but not a single specimen of this JEupre- 
pes has been found. Br. Stoliczka noticed the improbability of this form 
occurring in the highlands of Sikkim, where not a single reptile found in 
the plains of India is known to occur, but he suggests that the specimens 
may have been procured in the warm valleys. It appears, however, that 
this scinque is an inhabitant of the dry parts of India. Major St. John has 
sent it from Ajmere, Mr. Theobald records it from Kalka, at the base of 
the barren lower Himalayas of the Punjab, and I have met with it in Tipper 
Siud.^ How the fauna of the dry plains of Upper India is widely differ- 
ent from that found in the moist Sikkim valleys, and the only reptiles 
common to the two are a few species of enormous range, such as Calotes 
t^ersieolor or Naja tripudmns. I believe, therefore, that JEwprepes montU 
coh, like JEryoo Jolmii and Gongylopliis comous, owes its supposed Sikkim 
locality solely to an incorrect label, and therefore the retention of the name 
9 no?iHcola tendis to propagate an important error.” Under these circum- 
stances I propose to re-name the species after the original describer, Bi% 
Gunther. 

Two specimens of have been sent by Major St. John; 

they agree with Br. Giinther’s original description in all essential particu- 
lars, and still better with Br. Stoliczka’s. There are 35 or 36 scales round 
the body, the dorsal scales have two keels, sometimes with a faint third 
keel between the two stronger ridges ; lateral scales with three keels. 

E, guentlieri is, according to Major St. John, common near Ajmere, 
It lives under hushes on the hill sides and in sand. 

6. Hekidactyltjs TEiEDEUS, (? siiltriedrus). (Stoliczka, J. A. S. B., 
1872, Pt. 2, p. 93.) The only specimen procured was caught on Tara- 
garh, close to Ajmere. There are unfortunately no specimens for compari- 
son from Southern India in the Museum at Calcutta, and I have no longer 
those procured near Ellore. In the individual from Ajmere, as in those 
from Ellore, none of the trihedral tubercles is quite as large as the ear 
opening. The specimen is, unfortunately, a female, and has no femoral 
2 >ores. The following are the principal characters. 

Back with closely set trihedral tubercles, those in the middle a little 

* I have also received from Mr. Wynne a specimen of a scinque procured in 
Hazara, and probably bilonging to this species, but not in sufficiently good preserva- 
tion to be identified with certainty. 
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longer than broad and arranged in longitudinal lines, those on the sides 
broader than long, not very regularly placed. Head above granular, with 
numerous small round tubercles. Tail with cross-rows of trihedral tuber- 
cles above, and broad plates below. Eight upper labials, seven lower ; the 
nostril is separated from the first labial, but is in contact with the rostral j 
the plates behind the rostral are small ; one pair of large chin shields only ; 
about 34 scales across the abdomen. Scales below head and throat and 
those beneath the feet very small. 

The general form is similar to that of as represented in 

Belanger’s Voyaged'’ the head large and depressed; body stout. The 
length of the specimen is rather more than inches from nose to anus, 
the tail, renewed in parts, is 2 inches long. 

Colouration in spirit light brown above, with, on the body, 5 broad trans- 
verse yellow, black-edged bands, the margins of which are wavy ; the first 
on the nape without a black edge in front, the hindmost between the hind 
legs ; similar but narrower bands across the upper part of the tail. Sides 
of head blackish, darker behind the eye than in front, with a pale line from 
the nostril to the eye continued behind the eye, to the nape, and another 
line along the upper labials, produced by some whitish tubercles to above 
the ear. 

7. Hemidacttlits coctiei. 

8. Calotes teesicoloe. 

"^9. ChaMJSLEO CEYLA3VICUS. 

10. TyP SLOPS BEAMUSnrS. 

11. OlIGOBOS SSBOEISEirS. 

12. Cykophis HELENA. A Specimen 41 inches long, agreeing very 
well with the description in Gilnther’s Me^tiles, except that the labials are 
more divided than usual, and the ventral shields more numerous. There 
are 11 upper labials on each side, the 5th, 6th and 7th entering the orbit ; 
the prseocuiar is large, extending to the upper surface of the head. Loreal 
divided into two shields, both in contact with the prseocuiar, the anterior 
square, the posterior smaller, suhtrigonal. Anterior frontals as long as 
broad. Yentrals 254 ; anal single j subeaudals in 75 pairs, the extreme tij) 
of the tail having been lost. 

13. Ptyas mijcosus. 

14. Zamenis biabema. a large specimen, 61 inches in length, agrees 
in most characters with Dr. Anderson’s description (P. Z. S., 1871, p, 174,) 
of the form found in the neighbourhood of Agra. There are only 27 rows 
of scales round the body, the dorsal series being very distinctly keeled, the 
angulation of the ventrals is faint, and the prseocuiar is divided into two. 
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The post -f rentals are united into one shield, and there are three supple- 
mentary shields behind the post-frontal, as in the Persian form, (JEastern 
iPersia, 11, p. 412,) and not four as is usual in Indian specimens. There 
are II upper labials on one side, and 12 on the other. Ventrals 239 j anal 
undivided ; subcauclals in 110 pairs. 

The whole upper surface of the head is black, the colour extending in 
part to the labials, the remainder of the body is pale sandy in spirit, almost 
cream-coloured, pinkish anteriorly on the back, and dotted here and there 
with black . spots, which are quite irregular both in size and distribution : 
(see Stoliezka, P. A. S. B., 1872, p, 82.) In life, as I learn from Major 
St. John, the lower parts were bright salmon pink. 

15. Teopibois-otus qtjiecxtkciatus. a single young individual is 
sent, only 12 inches long. Uniformly coloured above olive-grey in spirits, 
white below ; even the characteristic black marks from the eye to the 
labials are wanting, although the posterior band is indicated by a faint 
dusky line. 

16. Ps.4MMOPiiis coNBAJ^AEXJS. Tbo single specimen sent appears 

to approach the Sind form in some respeebs, and especially in having the 
nostril between two shields (Stoliezka, P. A. S. B., 1872, p. 83). But I 
find in a Sind specimen that the nostril is much smaller, the orifice being 
diminished by a valvular prolongation of the upper portion of the post- 
nasal. This form leads again to P. in which, as I have shewn, 

(Pastern Persia, II, p. 421,) there appear to be two post-nasals. 

In the A j mere specimen the principal marking consists of 4 longitudi- 
nal equidistant dark-brown, almost black bands, two on the back and one 
on each side, extending from head to tail ; the two upper bands coalescing on 
the tail. The bands are equal in breadth to the interspaces. The speci- 
men is young ; it measures only 28 inches, the tail being imperfect. 

17. Dip a AS xeiookata. A small specimen only ISf inches long, of 
which the tail is but 21*. The colouration consists of rather irregular 
white, black-edged patches, having a tendency to form transverse lines on 
the back. Ventrals 215, The tail is slightly imperfect, but only a very 
small portion can be missing. 

In young speciniens of this snake, at all events, the tail does not 
always amount to a fourth of the length. I find notes of two specimens 
from the neighbourhood of Ellore, measuring respectively 15| and 28 1 
inches, with tails 8 and 4| inches long, or rather less than one-fifth in each 
case. In the AJmera specimen the tail is even shorter, about one -seventh. 

This snake was captured amongst stones, and had swallowed a young 
Oalotes versicolor. 
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18. Ltcobo^? aulicus. 

19. L. >STBiATPB. Two specimens ■ sentj one 11 inelies long, tlioutlier 
9|-. Major St. Jolui notices that these snakes had no yellow colorat 
and suggests that the tint may be .seasonal. . His examples were procured 
early in April. 

*20. FxTiio^f iMOiiTOUS. This, - as already remarked, is an miexjHX'U 
ed addition to the fauna of Eajputana. The specimen obtained by M:dor 
St. John was 10 feet long, and was captured in bash jungle near the PuLur 
lake among low hills on the edge of the desert. 

21. Ebxx j'OHHrr.'-.' 

,■ *22., -Naja teipubiaks. 

23. BeJXGABXTS CiEEXniEBS. 

Echis .cabinata.'" 



XV. — Eeptilia.— Ry W. T. Blanpobb, p. b. s., &c. 

(Heceived and read 6th August, 1879.) 

In the course of the last few years I have received small colieetions of 
reptiles from several friends in different parts of India and Burma, and I 
have collected some myself in Sind and its neighbourhood, and in Darjiling. 
Although, with the exception of one Bnake (Sonialopsidc&) described below, 
none appear to be absolutely new, there are a few calling for remark on 
account of rarity, variation, or from the locality being previously unknown. 
I have thrown together these somewhat desultory notes in the following- 
pages. ■ 

LACEETILIA. 

Mesaltna gxjttulata (olim pabbalis). 

Dr. Peters informs me that the species idea tided with Lacerta- partMis 
of Lichtenstein by Dumeril and Bibron (JEJrp. Gen. V, p. 312) and by 
Gray (Gat. Liz. Brit. Jhts. 1845, p. 43) is not Lichtenstein’s species, but 
that it is his L. pufttolata. I believe the original types of Lichtenstein 
are in the Berlin Museum and have been examined by Dr. Peters. 

The species abounds in the countries west of India ( ^ 'Emtern BerdcG 
II, p. 377), and was described from Sind by Dr. Stoliczka, wbo supposed it to 
be a new species which he called Eremias (Mesalina) Wiitmnana (P. A. S. B., 
1872, p. 86 ; see also J. A. S. B., 1876, Pt. 2, p. 26). I have since found 
it as far to the eastward as Jaisalmir. 

16 
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SpHETOCEPKAIitJS TRIPACTYLtFS. 

Wlien in tlie Indian desert between Sind and Bajputana in 1876, I 
daily saw tracks in the sand, whieli I believe to ha%^e been made by this 
lizas'd ; l)iit although I beard o£ the animal under its name of ^ Eig malii’ 

I never succeeded in finding specimens. I believe that it is nocturnal in 
its habits, as I always found the peculiar vermiform tracks in the sand, 
whicIi are, I believe, produced by it, fresh in the early morning. It has 
been obtained from both Sind and Catch (P. A. S. B., 1872, pp, 76, 88), 
but it is said to be rare. I suspect, on the contrary, that it is common, 
but that, from its habit of burrowing and from its not moving about dur- 
ing, the day,, it is very difficult to -find. 

Zygnibopsts bbetipes. 

I am indebted to my friend Major Mockler for two additional specimens 
of this rare lizard. The single type was procured near Karmaii in Persia 
at an elevation of 5,500 feet ; the two specimens now sent are from some 
part of Soutliern Persia or Baluchistan, probably from near the coast, but 
I do not know the exact locality. The head -was slightly injured in the 
original specimen, and those now procured shew the muzzle to be more 
conical than it is represented in the plate in ‘ Eastern Eersia^ (see Vol. II, 
p. 397, Pi. XX-VII, fig. 4) and the rostral shield to be distinctly angulate 
in front. The tongue too is slightly cleft at the extreme end. 

Another error in the figure, judging from the more perfect specimens 
now procured, is that the tail tapers rather more than it is represented as 
doing. In neither of the specimens sent is the tail perfect ; in one it has 
been entirely lost and the new growth is only beginning, in the other tho 
extremity has been renewed. In one specimen the hind foot is one-fourth, 
instead of oneTifth, the length from thigh to shoulder. 

The anterior margin of tho vertical and the posterior margin of tlie 
pralrontal are straiglit, and so is the posterior edge of the vertical, not 
convex as in the type. The superciliary sliields are also slightly different 
from the figure, the third from behind being the largest and fitting into 
the einargination on each side of the vertical. 

The coloration is paler and consists of narrow brownish longitudinal 
lines, the only conspicuous band.s being one on each side from the nostril 
through the eye down tlie upper part of each side. 

Tiie specimens ai’e smaller than the original type, one being 3, the 
other 3|- inciies from nose to anus, 

Beaco sp, (? D. MAJOR, var.) 

A single specimen of of large size, sent to me by Mr. Davison, 
closely resembles B. major (J. A.'S. B., 1878, XLVii, Ft. 2, p. 125), but 
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tlie hind limb Just reaches the axil, the tympanum, is covered wiili one or 
two large scales instoaid of being quite naked, and the nostrils arc not ilireet** 
ed upwards, if the last character were certain, there could be no doubt 
about the specific distinction of the ' .species,, but one nostril has a distorted 
look, and there is an opening .-froni. one nostril to the <>ther through the 
septum, so that it is possible to- see through, both nostrils, Now the speci- 
men having been obtained by an ornitbologist, I think it has been earried, 
when freshly killed, suspended 'to. a.''st.ick ' 'with a pin thrust tliroiigii the 
nostrils — the common plan employed for carrying birds by collectors — and 
I am not sure how far the nostrils have been distorted by tlie process. 
The other differences are less important ; ' in forms like D. ‘mrwulaim ivith 
the tympanum scaly, the area is covered with small scales ; and in those with 
a naked tympanum, part of the space is often occupied by a largo iiat 
scale. 

The membrane of the ‘wings’ is dark-coloured, rather darker towards 
tlie margin than inside, with small spots formed of larger wfiite scales. 
.These spots are not arranged in as distinct rows as in ty]>ieal D, major. 
Otherwise the coloration is the same in both. The length is 12 inches, 
of which the tail measures 8. 

This may be a new species and I therefore call attention to it. I am 
much inclined, however, to believe it is a variety of 2>. or with the 
nostrils distorted. 

StELLIO TUBEBCFLATA. 

As might have been anticipated, this proves to be, in part, a vegetable 
feeder, like allied species. Mr. Wynne noticed some lixards feeding on 
leaves at Murree, and sent me a skin of this species and some of the con- 
tents of the stomach, which proved to be a mixture of fragments, partly of 
insects, jjartly of vegetables, 

Aoama agilis. 

Dr. Peters writes to me that this species is Agama sanguinolenta of 
Pallas, and must take Pallas’s name. It is also, Dr. Peters saj’s, A. 
iwalc'mk of Lichtenstein ; the true A, agilu of Oilivier being a form allied 
to A, (Trafehm) mde-rata. I am unable to examine into this question at 
present as I have not now access to Ollivier’s work. 

I found the lizard hitherto called A. ay ilk by myself and others (see 
Maidern Fersia, II, p. 314 and J. A. S. B., 1876, pt. 2, p. 22) abundant neiir 
Jaisulmir in the sandy desert to the east of the I ndus. I once or twice sa w 
this species on low bushes, precisely as I have observed Trapelm 
in Persia. 
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AOANmOSATJm ABM,M’A. ■ ^ 

I am inflected to Mr, Davison for specimens of tliis lizard from tine 
rH?i!^ltbourhood of Moulmain and from Tavoj. Both forms differ sonie- 
what in coloration from the published description. The Moulmain speci- 
mens are large, being nearly 12 inches long, and all the upper portions are 
dusky, the tail with pale rings, lower parts pale, the colour extending up the 
sides of the head and neck, in the former to just below the eye and in front 
to the cantlim rostralis^ndi on the neck, so that there is only a belt of black 
about one-eighth of an inch broad on each side of the crest ; no radiating 
lines from the orbit over the Up. In the Tavoj specimens, winch are 
younger, the upper parts are mottled with dusky and grey. 

OPHIDIA. 

: liYPSIBHiKA'MACIJJjATA, Sp. nOV., 

Hypsirln'na ad 11. chinensem ojinis, seel sqimmis in 25 nee 23 se^des 
ref/nlnres ionfjHudma/€..t onfmath% scuHs ventralibm ad 125. Caput hreve^ 
ros/ram tn.Laa(tum, co}pus‘ rohustum, cauda compressa. Scutim prcBfron-^^ 
fato naic Util pave lyn, singidis postjrontalihm magnitudine seemidim ; pree- 
oeuhve unl im^ postocuhvia duo. Oolo7' fmeo-cmevasoefis^ nigro-‘maculatuSy 
nhdomine alhescente^ fascia fused longitudinali idrlncpue ad margines scutO’- 
rum vewtralimi ovnato. 

Habitat in Pegu Burmanortm. 

Head short, very little broader than the neck, muzzle broad, square, as 
if truncated, body stout, tail short compressed. Scales polished, rhombic, in 
twenty- 6 ve very regular series. Ventrals narrow 125, anal bifid, subcaudals 

.in 45, pairs... . , . 

The rostral, which just reaches the upper surface of the head, does not 
occupy much more than half the anterior margin of the upper jaw. The 
single anterior frontal is nearly as long as broad, and is a little smaller than 
each of the posterior frontals ; vertical fully twice as long as broad, elongately 
subpentagoiKil ; occipitalsa little longer than the vertical. Loreal trapezoi- 
dal, on one side the loreal is partly united to the postfrontal j one praj-, two 
post-oculars. Temporals 1 4* 2. Upper labials 8, gradually increasing in 
size to the 7th j the eighth is small and no larger than the adjoining scales, 
the 4:th enters the orbit. Only one pair of large ehin-sbields, the posterior 
pair scarcely exceed the adjoining scales in size. 

Colour blackish ashy with a row of large irregular- shaped black spots 
clown the back and another rather less in size, but each spot including 
several scales, down each side j a blackish band down the margins of the 
ventrals caused by the dark edges of the shields and of the first row of 
scales on each side. 
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Tlie specimen is 12 inches long, of which the tail nieasmvs If. It wsm 
collected hr Dr. Bjiker in Pegu, I belicre, in the noighhonrliuod (d* Basst*in, 
and sent to me with some other snakes for examination hy (Jiiptaiii Spear» 

This I£i/ 2 }si>*Jnnff appears separable from all other .s]>eeies by tlie largm’ 
number of rows of scales, Tlie scales in this genus are so regular, that I 
think even a single specimen aifords sufficient evidence of distinction, and 
the Pegu snake is further distinguished from H, elnnemi*% its nearest ally, 
by having a smaller number of ventral shields. In H. einnemk there are 
TOWS, of scales round the -body and 150 ventrals,. I have not access to a 
specimen of I£. cJaneni^ls, and so far as I am aware no figure of this species 
has been pjublished, so I cannot tell vdietlicr H. maciiJata has a diiTerently 
formed head. Prom the two species of Jly])sirlihia previous!}" recorded 
from Burma and India, H. and IL enliyclris^ the present form is 

at once distinguished by its much blunter muzzle and smaller pnef rental 
shield, and by its coloration, besides the much more numerous rows of 
scales. 

Dips AS TETao^TATA. 

A young snake, obtained by Major Mockler at Gwtidar in Bnluehistan, 
appears to me to be nearer to this species than to any other, although I can- 
not feel sure that it is correctly identified, for, although I can detect no 
distinction in the shields, the head appears narrower, less triangular, and 
peculiarly coloured, and the muzzle broader than in other examples of the 
species. The locality is of interest also, as it is much farther west than 
this snake has been previously found, Gwadar being about 200 miles west 
of the British frontier, and the oceuiTenee on the Baluchistan coast shews how 
thoroughly terrestrial a form this species of Di^ysm is, for there is not a 
single tree and scarcely a hush to be found near Gwadar, which is merely a 
fishing village on a barren s|)it of sand, between a rocky promontory and 
the mainland. 

The length of the specimen is 12 inches, of which the tail is 2D 
Ventrals 230, siibeaudals 92. The upper surface and side of the head are 
mottled with black, which prevails in front, so that the frontals, rostral, and 
anterior labials are entirely black or blackish. On the body there are the 
usual rather irregular transverse dark-edged whitish elongated spots. 

Xentteelaps beng-aeoides. 

This snake has hitherto only been reported from the Khasi liills, 
where it appears to be rare.^ In 1878, I captured a specimen close to Dar- 

* Gunther, Kept, Brit, Ind. p. 345 ; lerdon, P, A. 8. B., 1870, p, 82. 


[No. 3, 


132 W. T, Bkiiford— .STofes on Kcptilia. 

jiling, and, subsequently, Dr. Anderson obtained another from the Govern- 
rriont Cinchona Plantation in Sikkim. 

The specimen taken by myself is much larger than the type, and mea- 

siires32 inclics in length, of which the tail is 4. It was caught in the 
dusk of evening on the road round Birch-hill, at an elevation of rather less 
than 7000 feet above the sea. When taken it appeared sluggish and made 
no attempt to bite. 

Hxbeophis lapemoides. 

A specimen, sent from Grwadar in Baluchistan bj Major Mockler and 

collected, doubtless, on the Makran coast, agrees so well with Dr. Gunther’s 
description of S- lapemoides that I have no doubt it must be assigned to 
that species. The dorsal scales, in the posterior part of the body especially, 
have a short tubercular keel, but on the lateral scale.s there is only a central 
tubercle. Thirty-five black rings round the trunk, the anterior rings imper- 
fect below. Length 134 inches, of which the tail measures I'G and the 
cleft of the mouth O'-t. 

Htdbophis latifasciata. 

A specimen, agreeing very fairly with the description of this species 
(of which the type was procured from Mergui), has been sent to me by 
Captain Spearman from Pegu. There are, however, oue or two characters 
which seem to shew a tendency to a passage into H. coronnta. The lateral 
scales on the hinder stout portion of the body have a slightly elongated 
tubercle rather than a keel, and the ventrals bear two such tubercles. Even 
on the dorsal scales, the keel does not extend half the length of the scale. 
The coloration agrees with the description of tliat found in S latifaxeiu- 
ta, so far, that the yellow rings are very imperfect and the blackish colour 
covers a much larger portion of the body, the whole of the lower part of 
the anterior two-thirds being black and the yellow rings being only faintly 
traceable across the band throughout the thicker part of the trunk, they 
extend in general across the neck, though narrower on the upper surface, 
and appear in the anterior part of the body as well-defined tran.sverse spots, 
hut on the thicker portion and tail they are only conspicuous as elongated 
oval spots with indistinct edges along the sides. There are 56 of these 
imperfect yellow rings on the neck and body, 9 on the tail. Length 27 
inches, neck about one-third of the whole, cleft of mouth 0 3 inch, tail 34- 
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XYI .' — Motes on Stone Implements from the Mhasi Ililh^ and f%e Bondfi 
md Vellore Districts. — Ih/ John Cockbiihf, Late Ourator of the 
AUalfdhdd 3rimn>m, OJ/kketinp Assistant Osteologist^ Indian Mmeum^ 
Calcikta. 

(Eecuivc'd 1st July ; read 61)1 xlugEst, 1879.) 

(Witli Plates XIV, XV, XVI.) 

Stone Implements fro7n the Kltasl Mills. 

Stone iiEplements have from time to time been foiuul in the Province 
of Assam, but the specimen figured in Plate XIV (figures A, A^), is uii- 
iisuallj interesting, as being the first stone imxfiement fouiKl in sitn on the 
Khasi Hills. The only previous record of a stone implement from the 
Khasi Hills I can find, is by Col. Godwin-Austen, in P. A. S. B. for 1S75, 
p. 158.'^ This specimen was picked up on the surface of the road, on llie 
bridge near Col, McCulloch’s house at Shillong, and no one who knows the 
locality can doubt that it had been dropped accidentally, probably from the 
pouch of some Khasia, a people who venerate celts as relies. Specimen B, 
(Plate XIV, figs, li, which I purchased from a Khasia, hud a small portion 
scraped oil. This, I was told, had been administered to a sick child in a 
draught of water. The first specimen (A), which measures rouglily 3' oLd in 
length, by 1' Go" in width, is made of a tolerably hard argillaceous slate, 
it was dug up at Shillong in December, 1877, on the site of the house at 
present occupied by Brigadier-General Nation, in the presence of Col. A. 
Tulloch, then in coimnand of the 42nd N. I., and Lieut. H, Stevens, Adjutant 
of the Regiment. These officers were superintending a working party of 
the men of their Regiment who were levelling the site, when one of the men, 
a Ghurka, came up to them with the celt in bis hand, all incr listed as it was 
with clay, and said it had just tumbled out of a clod he had broken up. On 
the specimen being shown to me, I at once pronounced it to be a genuine celt, 
in spite of the soft material of which it was made. I visited tlie place the 
same day in company with these gentlemen, and was shown the spot where 
it was found. This was nearly four feet below the surface in clay. This 
clay overlies a peculiar sub-gneissose sandstone, and from sections 1 had an 
opportunity of observing on an adjoining site about 300 yards north-east of 
the General’s house and elsewhere close by, it averages from, five to seven 
feet in thickness. 

I shortly after got specimen (B) from a higlily intelligent Khasia in my 
employ ; he said he had found it near Nongpo on the Shillong and Gaii- 
liati road. There can be no doubt as to the authenticity of this speci- 
men, which iwS made of the same material (slate) as specimen (A,) and has 

^ For tw ”0 other instances of stono implements in Assam, see P. A. B. B., 1872, 
p. 13G. 
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a similar weatbered coating. I cannot certify to tiie locality, for my Kbasia 
friend bad decidedly loose notions as to the value of truth, but am of opi- 
nion that it was also found on the Shillong plateau. In shape, it 
some wind re.sembles the small Jade specimens from Yunan and may be 
considered as a form grading into tlie shouldered type of celt. I may 
mention that it bears a good deal of resemblance to the cldsel used at the 
present d[iy in tile cutting. These celts of slate could hardly have been 
used as anythingelse but agricultural implements, hoes &c., as pointed out 
by Col. God win- Austen ; but I would suggest that besides being used as 
instruments for digging up roots &c., fixed in a rude horn or wood 
handle, the chief use of celts of the smaller type from 6" to made 
of greenstone or chert, v?Q>sJhr flaying animals. The specimen figured at 
p. 231, Fig. 161, of the Catalogue of Antlguities of the Boycd Irish 
Academy well illustrates how these small celts were handled, probably 
fixed with some hard resin, like the “ black boy” gum of Australia, in a 
cavity scooped beneath the burr of a shed antler with a few inches of 
beam attached, so as to form a small handle. I was struck with this idea 
from tlie facility with which I have seen Chamars in the Cawnpore 
I)istri<;t, skin Nilgai (Fortax tragoeamelus) , with their rude Murpas 
(an instrument like a flat metal celt, fixed into an obtusely angular 
handle, made of a branch of a tree and used chiefly for scraping up grass). 
I have not the least doubt that their aboriginal ancestors used these small 
celts, which were similarly handled, as deftly for this purpose in their day. 
I would myself undertake to skin in a couple of hours an animal the 
size of a heifer with a celt handled and sharpened, and the assistance of a 
few flint flakes or shells.^ 

^ I find I liave ‘been perhaps anticipated in the above remarks by Mr. Y. Ball, 
in a paper road boforo the Royal Irisb Academy on the 30tb of November, 1878, but 
of wliieh I did not soe a copy till Juno lust, whilo my paper was written in the previous 
Novombex% I hero copy this portion of Mr. Ball’s paper. There is ono class of stone 
implonientB imsuited to any of the above-mentioned purposes, but which being provided 
with sharp edges it seems very probable wore used as skin-scrapers. In connexion with 
this, I may mention that on one occasion in the Satpura Hills in the Central Provinces, 
having shot a boar I ga\"e the carcase, with some knives to the people who had brought 
it to camp, in order that they might take off the skin. These people belong to a tribe 
who always carry a very small well-sharpened iron axe of a form I have not seen else- 
where. After working for a short time with the knives, they discarded them for tho 
axes, %vhich they removed from their wooden handles, and then placing their thumlis 
in the holes grasped them firmly in their fingers, and continued tho flawing with as- 
tonishing nipidity. In a similar way, I believe that tho scrapers of stono may have 
herm Tised for the preparation of skins, which when rudely dressed afforded the only 
clothing of those early inhabitants.”, I may here reniarkthat those small curved axes 
are used thi’oughout Bandiokhaiid, and that I always carried onemyself for many years 
on shooting exclusions. 
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In cmiiioxion with the subject of stone celts, I may mention that it is 
not generally known that tlie natives of Upper Assam use a gemniiie iin/tal 
celt at the prewent «laj. The only record I can find of a somewhat simi- 
lar imphaiuiiit is ill the P. A. S. B. for 1871, p. 83, where a celt oftliis 
kind is s|K)ken of as used in Arakan, fixed on a Jong bamhoo handle. 

This simple but highly effieient As.samese axe somewhat resemliiies a 
modern African axe figured by Sir John Lubbock at p. 28 of the 3rd edition 
of Fre’-ldatoric Times, and is almost identical in principle with another 
modern African axe, fig. 256, ■ p. 370, C((t. Ant, B. L A. It consists 
oi* a moderately stout handle of a dark and heavy wood, slightly curved 
ii]nvard at the haft end, where it expaiuls into a hard natural knot. I Into 
thi.s knot is iinsertod at an angle, a tapering chisel-like blade of iron 
about 2‘25 in. wide at tlie cutting edge, tapering to a point, and about 
8 in. long, xin ax,e of this kind will stand three or four years of liard 
work without splitting, and the dexterous and eliicient w'ay in wiiich it was 
used excited my admiration. A family or party consisting of five or six 
males will fell and clear three acres of dense forest in twai months, 
working at leisure. I observed this kind of axe used from Dumduma to 
Saikw'ah Ghat on the Sadiya Hoad, in the hands of Mutt neks, xihoms and 
Miris. Occasionally these tribes take contracts from tea-planters to 
clear forest, and, I have been informed, prefer their owui tools to tlie Ixist 
English felling axe.s. On one occasion I my self bad to fell a considerable 
sized tree near a clearance at Dollah, near Sadiya, for the purpose of ob- 
taining the eggs of a wood-pecker, and set to work with an Englisii axe. 
The tree was quite 20 in. in diameter, and I had not gone two inches into the 
wood, when a man came up bearing one of these primitive axe.s, and volun- 
teered his assistance, refusing at the .same time the proffer of my axe, on 
tlie grounds that it was unnecessarily weighty, too broad, and formed a 
thick and elurn.sy wedge. In a quarter of an hour he had the tree down, 
and in a short time more the glistening eggs were in my hand. This 
iron Assamese celt, which, if found elsewhere, severed from its handle, 
wmuld be considered of quite the same type as the narrow bronze celus 
considered by some Antiquaries to have been chisels, suggests the reflec- 
tion that ilg. 252 A. of the Oat, Ant. B. I. A., which ha.s been accepttid 
all over the world as the method in which the flat wedge-shaped celt \v:i.s 
bandied, more particularl}^ since its reproduction in Sir J. Lubbock’s popular 
and interesting work BreAiistoric Times, (see p. 25, 2nd edition,) is not 
quite correct. 

In this figure the taper point and a proportion amounting to nearly 
one-fourtli of the instrument, is seen pi'ojecting above the handle, while 
17 
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a cross ligature of tendon or cord gives additional security to keep the 
head from falling out and the handle from splitting.’^ 

That some celts were so handled has received additional confirmation 
from a Plate in Fergusson’s Tree and Serpent Worship, where a man, 
considered an aboriginef, is represented cleaving wood with a celt, which, 
as the cross ligature and the projection of a portion of the metal above the 
handle show, was handled in the manner suggested in the Cat. Ant. JR. I. A. 
But figs. 274 to 251 in that work, and all bronze celts of the long narrow 
type were, I am inclined to think, hafted imbedded in a knot as in the 
modern Assamese axe. Flat copper celts of exactly the same type as 
represented in the bas-reliefs of the Sanchi Tope have been found in the 
Mainpuri District, in the Oangetic Duab J and also in the Balaghat District, 
hardly more than a foot below the surface, indicating their use at a com- 
paratively modern date.§ Copper or bronze (?) implements were, I am 
inclined to think, in use all over the Duab in the second century after 
Christ, in conjunction with iron, which was either too costly to he j^ro- 
cured by the poorer classes or too valuable to manufacture agricultural 
implements of. xVt this era I would assume that certain tribes of aborigines 
who yet maintained their independence, in impenetrable jungles or hills 
in various parts of the country, continued in or were slowly passing out of 
a stone age. The chert flakes and arrow heads found in Bundelkhand 
on the stt>rface possibly originated at this time, as well as some of the 
numerous polished celts found in this part of the country. 

We know how rapidly savage communities pass from a Stone age into 
an age of Iron, from the evidence of Capt. Cook regarding the New Zealan- 

* A remarkable find of copper implements at the village of Gungeria, Mhow taluk, 
BalagMt District, is recorded in P. A. 8. B, for May, 1870, (with a Plate), when 424 
copper celts and some silver omamonta were found a few inches below the surface of 
the ground, I would suggest that specimens 1 A, 1 B were socketed as in the Assamese 
axe, while 3 A, 3 B, 3 C were handled after the fashion shown in the railing at Sanchi, 
and as divined in the Cat. of the Itoyal Irish Academy . With regard to the very extra- 
ordinary silver plates found at the same time, I would throw out the suggestion that they 
were human ornaments, and not bovine. The only instance of a similar silver ornament 
worn among savages at the present day, is the possibly analogous thin silver plate, 
worn on the forehead by the Mishmi women (see Dalton’s Ethnology of Bengal). It 
is improbable that the race who made these ornaments venerated the cow at all. 

t Fergusson calls these people Dasyus and elsewhere speaks of them as hated and 
despised aborigines. 

t P. A. a B., 1868, pp, 251, 262, 

I A flat copper celt of exactly this oblong type has been found associated with 
Buddhist remains in the Ohaubara mound, Muttra. General Cunningham, lieport of the 
Archceologiml Survey, 1871-72, p. 16, Voi 2. 


IS 79.] J. Cockbum — ^oteB on Stone Impkmenis. 1S7 

chi\% and from what we see of the existing AiKiamanese. Mevertheloss, I 
think we may fairly assume that -stone eontimied to be employed for Hakes 
and arrow-heads &c. long after iron ■ was ■ lirst introduced. The North 
A nieriiaan Indians long continued to use flint and jasper for arrow-heads when 
they were ill the possession of abundance of iron tomahawks and knives, 
and even li rearms. Catlin in his work on the North American Indians 
records how tlie Western hunter using a gun on horseback was unable to 
compete wuth the Bed-skin using the bow and stone arrow in the chase of 
the Bison, and how this flint- tipped arrow was frec|ueiitly driven right 
through the' ponderous shoulders of the mighty beast, by the sinew'y arm of , - 
.the savage* 

There is no reason why a savage should not be able to fell a tree 
with a good big celt such as the fine specimen, 10 inches long shown in 
Plate XVI, (fig. Gr,) sharpened and handled. In fact, marks corresponding 
to such as would be made by a stone implement, have been discovered on 
ancient piles in the Lake-dwellings of Europe, clearly showing that such 
implements were used for cutting wood. 

Stone Implements fi'om Banda, 

AbiVl Fazl, in the Am-i-Akbari, describing the fortress of Chuiiar 
writes: Near this fort are a race of people who go quite naked, 

living in the wilds, and subsisting by the use of their bows and arrows. In 
those wilds are also elephants A’ I have tracked the Sambar with the de- 
scendants of these savages, the modern Kols, not far from Kirwi, a great 
locality for celts. This brings me to the subject of the Banda implements. 
None of these celts have been found in their original situation by Europeans, 
and there seems a good deal of mystery attached to the circumstance of their 
extraordinary abundance in this tract, and the comparative rarity of such 
litliie remains elsewhere. I am of opinion, however, that they will be similar- 
ly found (on shrines and under trees) nearly as numerous in other parts of the 
Peninsular of India, inhabited by aboriginal races to within a recent period. 
Mr. H. P. LeMessurier was the first to draw attention to these remains 
in Bundelkhand, in P. A. S. B. for I'^ebruary, 1861. He was of opinion that 
they had all been found within a few miles of where their finders had de- 
posited them, an opinion I endorse for reasons to be stated further on. He 
also personally discovered a chert arrow-head of an European type, twenty- 
eight miles east of the Cachai Falls (Tons), a discovery of the greatest 
interest. 

In the Proceedings for June, 1862, J. A. S, B., XXXI, p. 323, Mr. W. 
Theobald, in a short paper, which continues to he the only memoir of import- 
ance on the subject, added considerably to our knowledge of these Banda 



138 Cockbum — Motes on> Stone ImjihHitiits. 

implements, figured a series, pointed out the principal types, and further 
extended tlie area of their prevalence to 200 miles east of the Tons river* 
Ho accounted for their abundance in the vicinity of Kirwi ].)y the hj’-po- 
thesis that it was due to some superstition which induced men of 
old time, to collect these relics of a still older age, and convey them 
to the shrines and localities where they are now so abundant, so that 
celts collected over thousands of square miles are now accumulated about 
Kirwi and its environs.” This supposition of Mr. Theobald’s agreed 
well at the time with the scarcity of other stone weapons in this area, 
compared with celts — one stone hammer, and a single chert arrow-head 
beiiig alone recorded by Mr, LeMessurier. In the light of our present 
knowledge of stone remains within the Peninsular area, I wmuld modify 
this theory of Mr. Theobald’s. In February 1S7S I foiitid a immber of 
chert flakes on the eroded surface of a rain-washed field, situated on 
the bank of a small stream, only a couple of hundred yards away from 
a tope near the village of HatwMi, in pargaiia Chibiin, district Banda. 
They were all of a small type, and exactly resembled those from Jabalpur 
in the Geological Museum. Two of them were 25erfect, the remaining 
few were fragments, which when restored would have been from three 
quarters of an inch to an inch and a quarter in length. Unfortunately 
they were all lost. Ilegarding the use of these flakes there can be 
very little doubt that they were used, held between the fingers and thumb, 
in making the first incision down the mesial line in the p>roeess of 
skinning, the remainder of the operation being completed with the com- 
paratively hlimt celt. The. discovery of these flakes led me to make more 
extended enquiries on the subject than hitherto from natives, some of 
whom were Brahmans of intelligence, whose families had been settled in the 
villages around for generations. The more intelligent of these men, while 
stoutly maintaining the great antiquity of the celts, and that they (the 
Brahmans) had remembered the celts as children under the trees where the 
implements still remained, and that their fathers had handed clown the 
same story to themselves, admitted that celts continued to be found to the 
present day ; one of the Brahmans interrogated had found one himself, 
while the others had all heard of, or seen instances of celts being found in 
their own village fields. Some of the ignorant were unable to account for the 
reverence with which they regarded these stone remains ; evidently having a 
sort of confused idea that the celts were in some way connected with the 
Phallic emblem worshipped by the Hindus. Others considered the celts 
thimdeibolts, calling — lit. stones of the light- 

ning,” an idea which prevails in every quarter of the globe. 

i can confirm what Mr. Theobald says regarding the ability of the 
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luitivcfs to I’ijcogiiiHe tho veriest fragment of a eelfc, pieces in fjiet 
liave lieen deelarod by educated Englishmen to be fragments of pebbles. 
T1 k 3 people, liow(*ver, seem to regard a smooth surface on some p,‘irt of tlio 
im]/lement as an indispensable test of the authentieity of a celt, and failed 
to recognise Hint knivajs. This would account for the singular absence of 
pabxdithie weapons among these remains in Banda, A seeming exception to 
this rule is the heart-shaped type of celt, of which No. d is a fragment, 
but these, though chipped, invariably exhibit the best cutting-edge, when 
perfect, of any I have yet seen, and this is also Mr. Theobald’s experience, see 
hg. 4, PL II, , of his paper. The same remarks apply to the elongated chijnped 
fragment, No, 18, of my list, (Plate XVI, ,Gg. PI) which is polished on the 
bevelled surfaces forming the edge, and is yet sharp. The stone hammer was 
probably retained by its linder for the same reason. This hypothesis of 
mine, is, however, open to objection, based as it is on the absence of paheoli- 
tliie implements in a tract which yet remains to be carefully explored. 

The majority of my specimens wore picked up under Pipal trees, 
sometimes on the road side, but more usuidly growing on tlie high bunds 
of the tanks so common in Banda ; a niiinber were removed by me from 
off a huge Phallus, where they lay in the groove of the female emblem, 
vSpecimeu No. 2, 1 found on a stone slab in a ruined temple ; Nos. 5 and 7, I 
found on a mud altar with the hammer described f urtlier on. Others are 
often placed in the fissures and clefts of trees. It is carious that pre- 
cisely the same idea exists in this part of India on this last point us on 
the continent of Europe, where the peasantry place celts, called tliun- 
derstones” (as I have often heard them called in Banda), in the clefts of 
growing trees. I have twice dug out celts with my hunting knife, which 
were so grown over by Pipal trees ; on one of these occasions, only the 
conical tip w^as visible ! With regard to the Gliding of these celts by 
natives, most of them have, I believe, been found in excavations a few feet 
deep ; some liave doubtless been turned up by the plough ; a large proportion 
again have been found in watercourses or streams, into which they had been 
washed along with the soil ; others have been found on the eroded surface of 
Gelds. In one instance alone did a celt picked up by me show unc[uestioii- 
able traces of having been lately deposited under the tree where I found it. 
This specimen, which I think I gave to Mr. G. H. M. Ricketts, c. s., c. B., 
had red sand adhering to it in compact lumps, so hard as to justify the 
belief that it was part of the original matrix in which the eedt ivas found. 

The accompanying table gives details of the types found in Banda, 
by myself, and my brother William Bruce Cockburn, who Grst drew my 
attention to them, has liiinself collected a large series, and has aided me 
very materially in searching for them personally. 
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TMe giding Weights and Dimensions of Celts from Banda, 



■ ^ ' 

* ! 
c3 

Weight. ! 


No. 

■ eo ■ 




Eemahics. 

■ « ■ ■; 

^ ■ I 

tbs. 





oz. 


1 

J 

10-45 ^ 

4-20 

5 

2 

This magnificent specimen was found by my brother 






W, B. Cockburn, in the village of Lohra, Pargana 
Darsenda. I believe it is the finest polished celt 
of this type found in India. Material Biorite. 






(Plate XVI, fig. G.) 

2 

6-66 

2-TO 

1 

S' ■ 

Found in a ruined temple 5 miles from Hatwah, Bo. 

3 


2-76 

1 

41 

Of a peculiar massive type. Bo. 

4 

5-41 

8‘75 '■ 

I 


Chipped fragment of heart-shaped type made of fine- 
grained trap. Two of the most highly finished 






specimens I have yet seen from Banda were of 
this type. I gave thorn to a brother antiquary 






and regret not having preserved drawings of them. 

fi (D) 

'4-12. 

2-90 


11 

Of fine-grained black trap. Found on mud altar with 






stone hammer. 

(3 


2-86 


9 

Of intermediate size. Biorite. 

7 (E) 

3-50 

2-25 



i Found on mud altar with stone hammer. Biorite. 

8 

■ 4-85 

2-20 


llh 

V Of longnarrow type, very close to those from Vellore. 

9 

4*o0 

2*25 


8 

1 Material Biorite. 

10 

11 

2-95 

2-50 

r2- ■■ 

2-05 


4 

3i 

1 Of smallest type, Biorite. 

12 

5-80 

3-70 


10 

Flat celt *7o" thick of indurated shale. This is a 






very interesting and instructive specimen. 

13 

4-30 

2*': ■■■■' 


H 

Elongated chipped fragment of fine-grained trap 






exhihiting a remarkably good edge. Possibly used 
in the hand in flaying, very much as an anatomist 
uses the end of his scalpel more for detaching than 
cutting. (Plate XVI, fig. H.) 

14 

3-25 

2-13 



Pear-shaped implement of sandstone healing evidences 






of having been subjected to heat. Interesting 
as being the first implement of this material from 






Banda. 


The above specimens, with a series of 20 more, chiefly duplicates of 
these types, are in the Geological Museum, Calcutta. A and B (Plate 
Xl¥), from Shillong, are in the Indian Museum, as is also a remarkable 
specimen of stone hammer, which requires a detailed description. 

This stone hammer (Plate XIV, %. 0) was picked out by me in 
February, 1878, off a mud platform, or altar, four feet high, built at the 
angle formed by two mud huts, three miles south of the village of Hatwah 
in the District of Banda. There were quite a heap of stones on this plat- 
form, most of them water- worn pebbles, and two celts (5 and 7, of Table). 
Tliere is no specimen of this type of hammer, or more correctly oval tool- 
stone, in the Geological Museum, and, as I can find no mention of a similar 
specimen in Mr. BaiFs tabulated list of stone implements, I believe it is the 
first specimen of its kind found in this country. Similar implements have, 
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bowcver, been largely collected in Europe, and inj speeiinon is a facsimile of 
fig* I, pL I of Prof. Nilson’.s work on the Stone Age, and also eloselj resem- 
bles an Irish Hpeeinien figured in the Oetnlo^ue of Anti tpu ties in the llopni 
Irish Aaadennp p. 91, fig. 75. The Banda spt‘cimen is obviously a watfT- 
worn jieldde of a red rjuartzite; with a tolerably deep liole in one side. It 
seems tliat water-washed stones were similarly utilized in Europe during 
the stone age, for Mr. Wilde says, in reviewing the Irish collection, that 
** some of these stones are natural -water- washed pebbles, others are evidently 
shaped by art.” Ilegardi ng the indentation or hole, which is sometimes 
found on one side only, at others, in precisely similar specimens, on both 
sides, the Editor of the Catalogue is of opinion that it is the first step in 
the formation of a hole, which it was the intention of the maker to cra*ry 
right through, and fig. 70, which yet more closely resemhles my specimen in 
size and outline than fig. 75, with a large series in every stage of manufac- 
ture, clearly shows this. There can be very little doubt that these so-called 
tool-stones were used as hammers for cracking small bones, nuts &c. and 
for ligliter work generally, during what must have been a protracted process, 
the boring. My Banda specimen hears evident marks of the effects of 
percussion at either end, which it would be difficult to account for otherwise, 
and from the singular convenience of hold it affords when held i>etween the 
finger and thumb, it was probably so held and used. 

Stone Implements from Alcuhas. 

Stone implements of a neolithic type have hitherto been remarkably 
scarce in the Madras Presidency, there being only one recorded instance in 
the Society’s Journal of a polished celt having been found within this area, 
(P. A. S. B., 1868, p. 59.) 

I have since had a series of polished celts from Yellore of quite the 
same type as the Banda celts. 

This collection of polished celts from Yellore is of the greatest impor- 
tance. Mr. Y. Ball, in his paper “ On the Forms and Geographical Distribu- 
tion of Stone Implements in India,” considers the whole of Southern India 
(coloured red in his map,) as productive of palaeolithic implements of 
chipped quartzite only. Up to the time Mr. Ball wrote, there had only been 
a single recorded instance of a polished celt having been found within this 
area, (P. A. S. B., 1868.^ After his essay had been printed, Mr- Ball examined 
a series of polished celts from the Shevaroy Hills, in the British Museum, 
but he remained inclined to consider this find another instance of an outlier. 
I leave it to the reader to consider whether the accumulated evidence col- 
lected now is not quite strong enough to seriously affect Mr. Ball’s theory. 

The series of ten now exhibited were found on a low rude sort 
of stone table, under a tamarind tree, near a Mallayam temple, in the 
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village of Tulleli of the Vellore talnq, North Arcot district, bv my friend 
Flo* W* Tucker j Esq*, now of Naini Tal, who was then in the Madras Pre- 
sidency on Famine duty. 

The "^hdlore celts closely resemble others of the long narrow type from 
Banda (s}>eeimens 8 and 0), and from the red tinge communicated to the 
surface of these implements, it is probable that these Vellore specimens 
have also been derived from the surface of laterite beds. like the ruder 
W'ea])ons of chipped quartzite from the same district. Three of these 
Vellore implements are figured in Plate XV, figs. D, E, F. 


Tliere are three forms of stone implements, the uses of which are 
considered by many more or less problematical. 1st, The oval tool-stoncs 
and mauls, ^ of the former of which the specimen described above is a typical 
example. 2 nd 5 Sledge hammers of stone, such as are held in the hands and 
used in working metals by African races at the present day. Implements of 
this type do not a^q^ear to have been discriminated in Europe where they 
doubtless occur, but a very fine Indian specimen from Powari, east of the Sone 
river, is figured by Mr. Theobald in pi 1, fig. B, J. X. S. B., Vol. XXXI, (see 
p. 326 of bis pa])er). 3rd, Spindle whorls, which when found |)erfect (made 
of bone) have not exceeded 2^ inches in diameter ; but from what I have 
seen of their use among modern natives, I believe that stone implements of 
this type from 3 in. to 3 1* in, in diameter might well have been so used. 4tb, 
Ring stones or stone bracelets, f This I believe to have been the real use of 
the large type of fiat round stones with perforations large enough to admit 
the small hand and wrist of a savage. Certain Indian castes at the ju’e- 
Bcnt day with a strong infusion of aboriginal blood in their veins, Cbamars 
and Basis in the N. W, P., continue to wear pondei'ous bracelets on the 
wrist made of a composition like bell-metal. I have seen these ornaments 
quite 5 in. in diameter with a triangular section an inch and a half wide at 
the base. There is what I take to be a typical specimen of this Indian 
stone bangle in the Geological Museum, which exceeds an inch in thickness 
on the inner side of the circle, and is bevelled to a sharp edge on the 
margin. J The aperture is sufficiently large to admit a small hand. I 

^ A circular perforated type of maul surrounded by a groove, of wMch two wore 
found at Chidusi, in Bfiiueliist^u, and described in the Proceodiisgs of the Asiatic Society 
for July, 1877, should be included in this list. 

t A -fine spociraeii of ring stone of jade Aom Burmuh, said to be ancient, is described 
in Vol. I, p. 328 of the Indian Antiquary, It measures 4*3 in. in outside diameter, with 
a hollow in the centre 2*2 in. across, leaving tho circle 1*1 in. broad, which is, however, 
only kxlf an inch thick on the inner side and is bevelled to a sharp edge on the margin, 

X This specimen has been figured at Plate YII. of Vol. X, Pt. 11 of the Memoirs 
of the Geologml Survey (Tho Geology of Pegu), and was znghtly considered an armlet 
by Mr. Theobald. 


im 
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Iiave seen native women screw tbeir bands into bangles barely ovrtr 
two incflies in inside diameter. Those with, the perforation only 1 i in. 
in diameter were probably in the course of manufacture. The peculiar conical 
natur(3 of the orifice on both sides in these specimens is due to the liccessarilj 
rotary motion itnparted to the borer by the hand and arm. These holes 
were usually begun on both sides, for' the I'eason that they would be easier 
tO' enlarge when so made. .- 



XVII. — The Mnvages of Hats and lEce m the Halclian diirinf/ the Harvest 
0/1878-79.—% the Eey. S. B. Fairbayk:, 

Some years ago, when itinerating in the vicinity of the Peru Elver, 
near Ahrnednagar, I was astoni-slied at the stories told me about the destruc- 
tion of whole fields of Juioart (Holcm sorghum) by rats. I went to the 
fields, and, though it was after the harvest so that I could not see tlie 
progress of devastation, I found the ground thickly dotted with small holes, 
and marked in all directions by the paths the rats had made, principally in 
passing from one hole to another. I tried to get specimens of the rats, but 
failed, as I was then unacquainted with their habits, or perhaps they had 
gone elsewhere, as the people claimed they had. Tliey must have been the 
Mettad rats (Golimda mettada) of whose ravages Sir Walter Elliot wrote 
fifty-three years ago. 

Since I saw those fields I have sometimes heard of injury done to crops 
by rats, but of nothing very extensive, till their ravages that began at the 
end of 1878, when tlie Bali (winter) crops began to ripen, attracted the 
attention of everybody.* There had been destruction before, but when, 
daily, large quantities of green Sorghum stalks were brought to Nagar for 
sale, and it was known that they had the night before been cut down by 
rats, everybody wakened up to the importance of the subject. At first stalks 
were cut down here and there in the fields, hut more were cut as the days 
went on. And afterwards fields were suddenly attacked and destroyed in a 
few nights. When food became scarce where they were, the rats gathered their 
forces and an army of them invaded fields that had not been harmed before and 
quickly destroyed them. In some places they did not cut clown the stalks, 
but climbed them and gnawed off the ears of grain. Some of the ears thus 
cut off were eaten or partially eaten where they fell, and some were hauled 
into their holes by the rats and stored there. A good deal of the grain 
thus stored was dug up and used for food. The farmers, finding that the 
rats would not allow their grain to ripen, gathered as many as they could 
18 
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of the iiTiripe ears, and, althongli tbe grain was still in the milk stage of its 

development, when dried it was fit for food. They thns saved an eighth 

or a sixteenth of the crop they had expected to harvest. The rats also 

attacked the growing wheat and much of that was harvested while the ^ 

grain was in the milk, but the dried unripe grain was shrivelled, small in 

quantity and poor in quality. Gardens of egg-plants and other irrigated 

vegetables were found by the rats and the fruit was eaten by them -wliile 

it was still immature. Even carrots were eaten, and so was lucerne in the 

hot season, when their supply of liaraydli grass (Cynodon dactyloii), which 

is their usual food, was exhausted. The patches of melons and other 

cnv'hUacecs that are grown in the moist sand of river beds during the hot 

season, were nightly visited by the rats, and each melon was eaten before it 

was ripe enough for the use of man. 

These ravages extended over several tliousand square miles. The ^ 

Parner, Shrigondc and Karzat taluks and part of the Nagar taluk in the 
Ahineclnagar Cullectorate, the Indapdr taluk of the Puna Collectorate, all 
tlie Sholapur Collectorate and the noiihern third of the KaMdgi Collectorate, 
as well as the adjoining Native States, were ravaged, though the crops were 
not so much injured along the N. E. and S. W. borders of this belt as they 
were in the middle of it. How far the plague extended to the E. and S. E. 
of the region specified above 1 have not been able to learn. Groups of villages 
in other parts of the Ahmednagar Collectorate, especially to tbe N. E. of 
Nagar, suffered in the same way. The region particularly specified extends 
from N. W. to S. E. for about 175 miles, and is from 40 to 80 miles wide. 

I travelled througli a large part of it in May and June, and found that 
most of the villagers had already consumed what the rats had left, and in 
whole groups of villages there was no grain that could be purchased which 
had been raised there. All that I could find was imported grain and was 
mostly the flat kind of Sorghum that is brought from Jabalpur. The 
people had been living, for weeks, mostly on wild s(3eds and sweet potatoes 
(using the leaves as well as the roots) which had been raised by irrigation. 

Near Sholapur there was some Mjari (Holms sjpicatus) left of the Icliarif 
(autumn) crop of 1878, which was for sale ; and ndclmni (Eleusine coracana), 
to the use of which the people were unaccustomed, was also brought from 
the Madras side and exposed for sale. The wild seeds of Indigofe^^a lmi<- 
folia, J. cordifolia and J. glanduhsa were also sold, the price being about 
two-thirds the price of Sorghum millet. The seeds of some malvaceous 
weeds, such as Ahutilon indictm and Hibiscus sp. ?, were also used for food, 
but I found none exposed for sale. I looked in the fields for specimens 
of the Tradeseantias and Oommelinas, the seeds of which were prized 
so highly in the famine of 1877, but could find none. It would seem that 
they had been nearly extirj>ated. 
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in tie D^iMm during ilw Ilardeit of 1878 - 79 . 

Tlie people attn!)ute these ravages to the Jerlwm rat (Gerhillus imlwm 
o? G, eiwieri) which they ■ustially call the ^dndhom untUp, that in, the 
white rot. The w'hite bollj of the Qerhille is often distinctly seen when it 
is jumping about in the dusk of evening. They say there aro also ]uUi 
vnclh\ that is Mach rat% among the robbers, but that they are comparative* 
!y few. These are the Koh or mole-rats (N'emhla miim) which are not 
black but only dark and much of the size and colour of the brown house-rat 
(Mm demmanm), though they' , are at once distinguished by their l)road 
biuiS muzzle, and are mu.eh .heavier. Tlie people suppose that the Mettads, 
which are of still another group and -are for their size more destructive than 
either of the above, are the young of tlie others. Jcrdon calls the Met tad 
( Golmida meitada) “ the soft-furred field-rat.” Most tvould railicr call it 
the large -eared field-mouse. These three species include most of ^Mhe 
horrid rats” which have increased so astonishingly, and thus have been able 
to ravage so large a region. In some places tlie house-rats and laiee, and 
other field rats and spiny mice heijjed to devour the crop. 

I tvrote of these matters briefly to Mr. W. T. Blanford, who is 
our authority on matters pertaining to the Mammalia, and I give an 
extract from his answer, as follows By one of the last mails 1 had a 
letter from Sir. Walter Elliot (who, you may remember, w\as the first to 
collect the rats and mice of the Dekhan and to notice the injury commit, 
ted by them,) referring to the plague these animals had been, and suggest- 
ing that 3Lii^ mettada was again the depredator. It is new to me to hear 
of Gerhillus indietis (or rather the Southern O. omicri) as a serious 
nuisance.” But though I think the Mettad should have the credit 
of learning to climb the Sorghum stalks and to cut off the ears of grain, 
there is no doubt that the Gerhilles have been the most numerous and so 
the most destructive this year. They have been taken in the act every- 
where. And for the sake of the crops to come, it is particularly a matter of 
regret that they seem to thrive just as well during the rains as in the other 
parts of the year. The Mettad lives mostly in the cracks and the small 
burrows it makes in the black soil ,* and the Kok burrows in the black soil. 
Where the first rains that fell were heavy, the black soil suddenly swelling, 
so as to fill up any holes or cracks there had been in it, caught the Mettad 
and Kok rats as securely as traps would have caught them and smothered 
the greater part of them. T. Davidson, Esq., writing me from Madha,of the 
Sholapiir Gollectorate, on the 29tli May, tells how it was there. “ There was 
a grand slaughter of rats on Monday night and Tuesday morning. It 
rained 2.65 inches, and in the morning the whole black soil was covered with 
dead and dying rats, sticking in the mud. The people say half have died.” 

But the Jerboa rat makes his burrow in the light soil, in stony places, 
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or, i£ in tlie black soil, among bushes where the soil does not bake and 
crack so much, and he burrows so that his sitting-room is near the surface, 
though approached by passages that are deeper, and be can easily work 
through the roof of it if water troubles bim. The Gei'lUles about here do 
not seem any less numerous than they did before the rains began. At any 
rate they are still excessively abundant. 

The people use no means for destroying these rats. They seem, siiper- 
stitioiisly afraid of still more Texing the angry divinity. So they say 
“ The rats were sent, and if we kill them, more will come.’^ Or, thinking 
that those who died in the famine have now been born as rats, they say, 
We did not feed them when they were starving, and now they have come 
hack to eat us out.” 

The black-winged Kite (Manm cceruleus), feeds on these rats, and is 
now, for the first time in my experience of thirty-three years, abundant in 
this part of the Dakban. In former years I saw one or two in the course 
of the cold season. But this year I have seen them by dozens in a day 
and they are still here (in July,) and to be found all the way from Ahmedna- 
gar to Bijapur. 



XYIIL — JSFoies on the Survey Operations in Afghanistan in connection 
with the Campaign of 1878-79. Compiled from Letters a7id Diaries 
of the Survey officers hy Major J. Waterhouse, Assistant S-urveyor 
General, — Communicated ly Major-General J. T. Walhee, r. e., 
c. B., Surveyor General of India. 

(With Map--Piate XYII.) 

The Campaign in Afghanistan has added considerably to our geogra- 
phical and topographical knowledge of that country, thanks to the zeal 
with which the Survey operations were pushed on by the Surveyor General’s 
and Quarter-Master General’s Departments, aided by the Political and 
Military authorities. No less than 13 officers of the Survey of India were 
employed wdth the three columns — 7 with the Quetta Column, 2 with the 
Kuram Yalley Column and 4 with the Peshawar Column. 

The operations of the professional survey were also, with the Quetta 
and Kuram Yalley Columns, supplemented by the work of regimental and 
staff officers who in some cases were appointed Asst. Field Engineers to 
aid in the Survey, and in others worked independently under the military 
authorities. 




I. QU'ETTA Gojlitmx 

A large number o£ Surveyors being witk tbe Quetta Column, a good 
deal of c|uite new country was explored 'and old reconnaissances cbecflcLMl 
and improved. Tiie survey operations were, liovvever, almost always in 
immediate eoiinection with the military movements, and although eveuy 
possible assistanee and facility was freely given by the authorities, the 
work of the Surveyors had to be confined to a few miles on either side of 
the routes followed by the troops, and to 'fixing points from such nioiiiitain 
peaks as they had the opportunity of ascending. 

Kecessarily many of these routes were the same as had been surveyed 
in 1830-42, but, thanks to the advanced state of the operations of the 
Great Trigonometrical Survey of India, they can now be more accurately 
connected with the Geograpliy of India, the connecting link being the 
preliminary triangulation carried on by Capt. Hogers, ii. E., in the early 
part of 1878 and consisting, as stated in the Geneml of the Opvnu 

tions of the Survey of India fat'' 1877-78, p. 15, of an extension of the 
Indus Series by a secondary triangulation from the western Frontier of 
Sind into Baliicliistan, along the line between Jacobabad and Quetta, and 
of a small triangulation in the Quetta Yalley for the purpose of fixing the 
position and heights of the most conspicuous hills around, and connecting 
them with permanent marks which were put down for reference near the 
cantonments. 

The survey operations with this column have consequently^ been based 
upon this triangulation. The fixed peaks on the Sulimani llange have been 
and will be very serviceable for the lines of survey from West to East 
across the great belt of hitherto terra incognita^ between the road to Kan- 
dahar and the British Frontier. 

Oapt. M. W. Eogers, a. e. was attached to the advanced Force under 
General Stewart and carried on a route Survey from Quetta to Kila Ab- 
dulla at the foot of the Kwaja Amran Bange, and thence to the crest of 
the Khojak Pass on the same range. He says this range wxas a great obstacle 
to the survey, extending right across the route and presenting no peaks 
for identification on the other side. It runs North and East, bearing 210® 
or thereabouts. There are in it three known passes, Khojak, Eoghani and 
Gwaja. Tbe Khojak, the most northerly, starts from Kila Abdulla and 
was the one used by the army in 1830. It is about 10-| miles to the crest 
or Kotal^ which is about 7,600 feet above sea level. The first 10 miles 
are not difficult, but th.e next H are very steep, narrow and winding, and 
no work had been able to make it more than a practicable but difficult 
road. Prom the crest there is a very steep descent ; a zig-zag camel track 
had been made and a straight (or nearly so) slide for guns (angle 30®) ; 
over this the field guns \vere lowered, but it would be almost impossi- 
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We to bring them up again. To Chaman, on the Kandahar side from the 
crest, after the i mile of steep descent, there is a gentle slope of 4-i- miles. 

The country on the other side of the Khojak he describes as a plain 
with small hills and ranges rising from.it. Towards the south-west it is a 
sandy desert to all appearances with no hills. 

From a hill of 8,200 feet near the Khojak he observed two of liis old 
stations Takatu and Chiltan and all recognisable peaks around, especially 
in front. 

He then went with General Stewart to Gulistan Karez, at the foot of 
the Gwaja pass, and traversed through the pass. He says this pass is but 
little known, but has always been the Kafiia route. Colonel Sankej had 
improved it and made it a very good road, about 22 miles long with fairly 
easy gradients ; its crest is some 700 feet lower than that of the Khojak, 
and native report, which says that the latter is closed every year after the 
first fall of snow, says that the Gwaja has not been closed for 10 years. 
Captain Rogers visited what he believed to be the highest peak of the range, 
about 9,100 feet, and had a splendid view. He could see Quetta and some 
hills which the natives said were close to Kandahar. He carried on his 
traverse through the Gwaja Pass via Haoz and Jaktipal to Kandahar, the 
points he had fixed from the Kwaja range aiding him greatly. He says 
the country between the Kwaja Amran Range and Kandahar is full of 
hills and ravines, flat generally and very fertile in many places. 

In December, 1878, a route survey with chain and plane-table was made 
by Captain R. Beavan of the Survey of India, starting from Madadalari 
G. T. S., near the Bhandawali Post, vid Bugti Dera up to the point where 
the road emerges into the Katchi near Lehri. 

At the request of General Stewart he then explored the routes on 
either side of the Bolan Pass with the object of finding an alternative 
route, and states that there is a fair track for camels from Naghesur by the 
Pashtal Valley to Kirta, up which a road might be made for carts at some 
expense, but no labour is obtainable in that part of the country. 

There is also a route by the Mushkaf River from Sibi, or entering the 
hills by the Kumri stream near Dadur, over Takri Takht and down the 
Pishi stream into the Kirta (Laleji) Valley opposite Bibinani. This, how« 
ever, crosses the range of hills which rise 400 or 500 feet above the plain 
on either side, and without tunneling it would be very difficult to make a 
road for carts. 

The whole of the country is very stony, nothing underfoot but boul- 
ders and gravel with a small proportion of sandy soil. The hills are mostly 
in parallel ridges with stony plains intervening. 

Captain Beavan then carried a route traverse up the Bolan Pass from 
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Baclur^ closing on tlie bungalow at Darwaza. He was obliged to leave oil 
at tins point owing to want of water and absence of food for tlii} camels. 
IIo commenced again from Quetta and carried on a traverse ibrongb tbe 
Gwaja Pass towards Kandabar, by the same route as Ca]dairi Kogers, in 
rear of , tbe , advanced force under General Stewart, continuitig it onto 
Girisbk and thence back to Kandahar by another route through Yikchal^ 
Kak-i-chopan, Khiishki Kakhud, Atah Karez, Hadi Madat and Sangzuri. 

This route survey from Quetta to Girisbk has all been plotted on the 
scale of 1 inch to a mile, with as much detail on either side as could be 
managed, and a reduced map on the scale of -J- inch to a mile has also been 
completed. 

A survey of the route from Chaman, at the foot of the western side 
of the Khojak Pass, to Kandahar, via Gatai, Mel Manda, xibdul Itahman ka 
Kila and Maud Hissar, in all 7 7i miles, was made by Lieut. J, Hobday, b. c. 

From Quetta, Lieut. Gore, B. E. was engaged about the beginning 
of March in making a survey of the Pishin Yailey on tlie scale of 2 miles to 
an inch, assisted by Captain Maitland of the 3rd Sind Horse, Assistant Field 
Engineer. This survey is based on an independent base near Gulistan Karez 
and connected with Captain Eogers’ tnangulation in the neiglibourbood of 
Quetta. 

Lieut. Gore describes the Pishin Yailey as practically dead flat and 
upwards of 25 to 30 miles wide. He bad some difficulty in obtaining 
suitable points, as there is a singular want of well-defined and recognisable 
peaks on tbe borders of tbe valley itself. On the eastern side of the valley 
along the foot of the Ajiram range the ground is greatly broken and cut 
up, water is scarce and the country is inhabited by nomad Kakars. 

In conjunction with Captains Heaviside and Holdich, Lieut. Gore fixed 
points across the northern end of the valley, in order to connect his work 
in Pishin with the survey of the Thai Chotiali Route made by the latter 
officers. 

Early in April, Major W. M. Campbell, b. e. went from Quetta with 
a detachment to Shorawak and made a route traverse with compass and 
perambulator of about 157 miles through Ispintaza, Hisabat, Badalzai, 
Zabardasht, Shorawak Karez, Iltaz Karez, Issurkai, Ispinkai, Chichizai, 
Showd, Panchpai, Shorad, Khanak, Barg and back to Quetta. This traverse, 
though rather rough, is valuable as being almost all through nearly unknown 
country, and it helps to mark some very important features, for instance, 
the edge of the great desert, the course of the Lora, the Khan’s boundary 
&c. It gives the position of several ranges of hills and a fair idea of their 
nature and direction for some miles on either side. 
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Major Campbell was also able to make observations for latitude and 
longitude at several points and to connect his traverse by triangulation 
with reference to one of Captain Eogers’ points, Chilban, a high peak near 
Quetta and visible at great distances. 

On his return to Quetta Major Campbell arranged with Capt. Eogers 
for determining by telegraph the difference of lo'ngitude between that place 
and Kandahar. 

Shortly after the arrival of the army at Kandahar Captain Rogers 
accompanied the expedition to Khelat-i-Ghilzai and on the march carried 
on his traverse continuously, fixing as far as possible the positions and 
general features on each side of the Tarnak River. The Force marched up 
the right hank keeping near the river ; the hills on both sides. Captain 
Rogers says, are pretty continuous, smaller and more broken up on the left 
hank and approaching more nearly to the stream. On the right bank the 
bills are more continuous and are from 6 to 10 miles from the stream ; a 
succession of high rolling mounds interpose between them and the river, 
sometimes receding and allowing a small strip of fertile country to inter- 
pose and sometimes coming right down to the river bank. 

The road winds along the foot of these mounds and a good view of 
the bills is difficult. 

He was not able to say if this undulating country extended up to the 
lulls ; but, judging from the country near Khelat, which he explored more 
thoroughly, he would say it did not, but that between it and the real 
bills there were valleys and villages. 

At Kbelat-i-Ghilzai Captain Rogers fixed points to help in the survey of 
the country around. Colonel Sankey, Chief Engineer, employed some of his 
officers on a large-scale survey round the Fort, and Lieut, Ollivier, e, e. and 
Captain Sartoriusof H. M.’s 59th Regt. were told offi to work in connection 
with Captain Rogers further out. Owing to military reasons Captain 
Eogers was not able to go far, and did not cross the river to any distance 
until a few days before the Force left, when he got on a high hill south of 
Khelat and bad a view towards the Argbasan Valley, which does not seem 
to be at all the chaos of indiscriminate hills entered on the maps ; in fact 
in one direction he could see an opening of considerable width down which 
he could not detect a single hill with a telescope. Thanks to the exertions 
of Captain Chapman, Assistant Quarter- Master General, they were able to 
considerably improve the geography of the country. Supplied with points 
by Captain Rogers, Captain Sartorius made a topographical sketch of the 
country around Khelat and towards Ghazni. A small force went down the 
Argbasan Valley with directions to survey as much as possible. This expe- 
dition did not, however, bring in much as it degenerated into a simple route 
survey without any information 200 yards from the line. 
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Captain Rogers got leave to go down the Argbaiidab Yalley with a 
small force. Ha had with him; Lieut. Ollivier, e. e., and did a fair amount 
of survey, about 400 square miles up to Kandahar. He describes the coun- 
try as one vast conglomeration of hills and mountains very diffieult to 
work iii. The Arghandab River is a large rapid mountain stream ninning 
in many cases between perpendicular cliffs ; it is impossible to follow its 
course for more than a few miles at a time, it has numerous side streams 
along which are strips of fertile ground and villages. The halts are at 
these and the marches are generally up or down these side valleys amd then 
over the intervening ridge into the nest valley. Nearer Kandahar the 
hills are less continuous and the ground more open. The Survey party got 
on fairly well with the people, who brought in supplies and got vzell ]>aid 
for them, but was unable to move without a strong escort as the people 
were not to he trusted. Cajptain Rogers says that so far as he has gone the 
distances and the positions of places such as Kandahar and Kheiat are very 
fairly accurate, but the hills and general ideas of the country are faulty 
and require correction. For instance the part round Khelat-i-Ghilzai is 
entirely wrong. The Arghasan and Arghandab Yalieys are almost a blank. 
On the whole he thinks the Arghandab Survey will be a good addition to the 
knowledge of the country. The route survey he made from Quetta to 
Khelat-i-Gbilzai is seemingly a repetition but, ]30ssiblj, an improvomont. 

After the return of the expedition to Kandabar from Kheliit-i-G-hilz?iij 
Captains Heaviside and Rogers, E. E. were employed along with other oifieers 
of the Survey in making a survey of the country 12 miles round Kandalsar on 
the scale of 1 inch to the mile, and several officers from different corps were 
appointed Assistant Field Engineers to take up the detail survey with 
plane-table. 

Captain Heaviside has given an interesting account of Kandahar ; he 
says it lies in a valley about 35 miles long, east and west, by 7 miles broad. 
The country to the east is a flat stony plain • to the west and so ut]} -west an 
area of some 40 square miles is thickly populated with numerous villages 
and a net- work of mud walls, orchards, and irrigation channels with but 
few roads, and wbat there are, narrow, tortuous, and more or less flooded ])j 
field irrigation channels. 

Of the hills those to the north and north-east, distant 5 or G miles, 
are lofty and ^precipitous, completely shutting out tlie country beyond : 
those to the east though lofty are far distant. To the south-east there is 
a low short range, distant about 8 miles, over winch glimpses of tbie eoun^ 
try towards the Khojak Pass are obtained. To the south and soiith-wesl 
the country is open and the desert is seen as an elevated plateau. ■ On the 
west there are sharp-peaked narrow ranges a good deal broken up, distant 
4 or 5 miles, which become oven more isolated and broken to the nortl-- 
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westj and it is liere that there are passes into the Arghandab Valley whence 
the water is brought in which irrigates the Kandahar Valley. The water 
of the Tarnak is not, so far as he had seen, used for irrigation as it runs 
at too low a level. The city is built for the most part of mud and of 
sun-dried bricks, so little masonry is there about it ; but it is built solidly, 
with walls 4 or 5 feet thick, on a large scale, and in the dry climate the 
weather does not very seriously affect even mud. 

The high massive walls of the city appear in excellent order from 
outside, and it is only when one comes inside and stands on the tower of 
the citadel that the dilapidations , become striking, and one comes to the 
conclusion that, with the exception of one or two mosques and a mauso- 
leum, Kandahar is at least very much out of repair. The citadel is a palace 
with all the accessories of court-yards and stables on a large scale, sur- 
rounded by a high massive wall and ramparts of its own. The buildings in 
the citadel in many eases are of three and four storeys : the walls very thick, 
the rooms low and small, connected by numerous dark low passages with 
curious deep recesses, probably for servants ; most of the buildings have 
well-lighted underground rooms — prophetic of great heat. 

The bazar contains many good things of a certain class, and is 
crowded all day. The inhabitants treated the troops outwardly as if they 
were used to them, neither glad to see them, nor displeased at their being 
there, and they were at least rejidy to sell them anything. 

There are excellent cheap sheepskin coats and stockings, clwyas oi 
paskmina and of capitah close felt, which appears to be a Kandahar speeu 
alitd: old British uniforms of all kinds, but very little English cloth, 
Manchester or other. The copper- work in pots and pans, the iron agri- 
cultural implements, the earthen- ware drinking and eating vessels all 
exhibit more finish and more artistic feeling than those of the Hindus. 
The leather too is much better prepared than in India, thougli there is 
still the same weak sewing. 

But the feature as compared with the bazars of Hindustan is the 
variety and quantity of the food exposed for sale : fried fish and Icalols^ 
stewed fruit and curds j the Kandahar bread, an excellent light fiat cake ; 
carrots, spinach and watercresses j while the stalls for the sale of raisins, 
almonds, dried figs, apricots and such pomegranates as Captain Heaviside had 
never seen before, were as common as public-houses in London. 

In April, a party of surveyors, consisting of Captain Eogers and Lieut. 
Hobday with Captain Sartorius, 59th Eegt. and Lieut. Baynes, 60th Eegt, 
Asst. Field Engineers, accompanied a column going for revenue into the 
country north of Kandahar between the Arghandab Eiver and the hills of 
the north side of the Khakrez Valley, and the survey of this and adjacent 
valleys was carried out as the movements of the troops allowed, the northern- 
most limit being Asub Kila, or Gandab, about 36 miles from Kandahar. 
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About 500 square miles were plane-tabled bj Lieut. Hobday and Captain 
Sartorius on the J incb scale ; a route survey carried on on tbe l-inch scale by 
Lieut. Baynes, and a number o£ points fixed trigonometrically. 

Lieut. Hobday says, that they found the people in the Khakrez 
Valley quiet and amenable enough. There was a fair sprinkling of villages 
and cultivation, and water plentiful. They came across a fair-sized plateau 
at an elevation of about 7,000 feet, with wild rhubarb, onions, and water- 
cresses in abundance. The elevation of the valley is much higher than 
that of Kandahar, and they consequently found it much cooler and got 
away from the flies. They also came across lead, iron, copper and crys- 
talite. 

At Girishk, Captain Beavan made a large-scale survey and completed 
a map of the position at Girishk and passage of the Helmand on the scale 
of 4 inches to the mile, including about 20 square miles of the Helmand 
Valley with the Fort and military position. He also determined the 
position of numerous hill peaks. 

After his return to Kandahar he completed a survey of the new 
cantonment on the scale of 16 inches to the mile, and at the end of April 
was engaged in carrying on a general survey of the cultivated land ad- 
joining the city of Kandahar on the scale of 4 inches to the mile. 

When it was determined early in February to withdraw a part of the 
Force by the Thai Chotiali route under the command of General Biddulph, 
Captains Heaviside and Holdich, E. E,, were appointed to accompany the 
Force as Surveyors, Captain Heaviside taking charge of the triangulation, 
and Ca|)tain Holdich of the topography. 

Before starting, Captain Heaviside proceeded to the Kadanai Valley, 
where he measm^ed a base line and carried a triangulation across the valley to 
the Hadah Hills and thence fixed several points to the North, East and 
West."": . 

Captain Heaviside remarks that the name Ghanti given to the range 
between the Khojak Pass and Kandahar should be erased. The name is 
unknown and has probably been confused with the Ghetai Hills. It is 
very difficult to obtain correct names in Afghanistan, but from the Kadanai 
Valley the highest hill of the range is called Hadah ; it rises 2,500 feet 
above the valley and scarcely deserves the name of a mountain in this part 
of the country. 

Captain Holdich joined Captain Heaviside in the Kadanai Valley on the 
26th February, and notwithstanding the thickness of the atmosphere and 
inclemency of the weather was able to sketch in on the plane-table a fair 
portion of the valley. These two officers re-crossed the Khojak on the 6th 
of March by a capital road with easy gradients which had been recently 
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■made, and Captain Heaviside was able to connect bis Kadanai work with the 
Kliojak points, but only by staying on the top for several hours waiting for 
hi^eaks iji the alternations of dust and showers below and snow above. 
From tliese points he carried a connection by tnangulation aeross the 
Pisliin Talley to Ivhuslidil, but with great difficulty owing to the heaviness 
of the weafcber. Captain Holdich at the same time carried on his plane- 
tabling on the basis of two or three points fixed by Captain Eogers near 
Quetta, also on points obtained from independent bases, and occasionally 
from the traverse work with compass and perambulator, which was eon- 
tinned steadily through from camp to camp. Fi’om Balozai, two marches 
beyond Khushdil, he made a reconnaissance southwards with Col. Brown, 
E., to Gwal and Amaddn, while Captain Heaviside accompanied General 
Biddulph on a reconnaissance to the head of the Zhob Talley. 

Leaving Balozai on the 24th of March, the Thai Chotiali Force 
marched nearly due east through Eusaf Katch to Sj>irargah. The route 
led cliictfly up tlie bed of a main tributary of the Surkhab river over the 
IJshtarali Pass 8,000 feet high. The scenery about this pass was quite 
Alpine in character; the camp was pitched at the foot of a fine snow 
Biouiitain, the hill sides were fairly clothed with a species of juniper, while 
the extraordinarily varied and brilliant colouring of the soil lent additional 
charm to the scene and was a pleasant change from the monotony of flat 
treeless valleys and bare rocky hills that characterised the country be- 
tween Kandahar and Quetta. From Spirargah the Force marched over 
the Momangal Pass (8,500 feet) to Ohoskoi, Chimjan and Fingan where 
the I3ori Talley -was struck. From Fingan, the line taken lay north of the 
route through Thai and Chotiali pursued by the 1st and 3rd columns, and 
the Bori Talley was followed and fora distance of 30 miles was found to 
be wide and open, well cultivated and more prosperous looking than any- 
thing they had seen since leaving Kandahar. This valley was quitted three 
marches beyond Fingan where the Auambar river passes through a gap in 
the range hounding the valley to the south. The Khru mountain which 
overhangs this gap w^as ascended in the hope that some points on the 
Siiliman range would he seen therefrom, but this expectation was disap- 
pointed. A connected triangulation had been carried on to this point, but 
triangulation had now to be dropped and the Survey carried on solely with 
the plane table, checked by traverses and Astronomical latitudes. Leaving 
the Anambar gap (3, SOD feet) the Force, instead of following the Anambar 
river southwards to Chotiali, marched to the south-east, crossing the Trikh 
Kurram Pass (4,200 feet) and thence into the Chamalang Talley in 
two long marches. From Chamalang the route led due south over the 
Hanukai Pass (4,400 feet) to Balladaka, and thence over the Han Pass to 
the Kaho Talley. Between Anambar and the Kalio Talley the country is 
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ruo-<'^oa and the valleys even uninhabited owing to disputes amongst the 
neighbouring tribes. Lugdri Barkhan (3,500 feet) in the Kaho YaUey, 

alioiit 10 miles above Vitakri, was readied on the 8th o£ Ajiril, alter a march 

of 190 miles in 16 days. c i • ^ 

Captain Holdicli sums up the results as 5000 square miles of i inch 
mapping, 270 linear miles of traverse on the 1 inch scale, and several plans 
of sites &c. The majiping includes the heads of the Pisbin and Ifadaiiai 
Valleys and a good margin beyond the country actually mapped, of which 
the geography can be very closely conjectured, so that the south-east corner 
of ilfo’hanistan may he said to he known. Captain Holdieh also says that 
there is a more northerly route which he would have liked to have explored ; 
the real high road, as he believes, to Kandahar, and even better and straight- 
er than the Thai Chotiali route, good as that was found. This route leads 
vi& the Zhob Valley and the Karwaddi Pass, of which at present only native 
information is available. A railway could be run without difSculty along 

the route followed by the Survey. Vv 

After the Thai Chotiali Force returned to India, Captains Heaviside 
and Holdieh remained a month at Fort Munro on the Suliman Eange and 
were enabled while there to connect two Trigonometrical points on the 
ran-e with several points to the west along the route they had come by, 
thus leaving a gap in the triangulation of less than 30 miles. ^ 

On the 10th May Major Campbell and Lieut. Gore accompanied 
Captain 'Wylie, the Political Officer, from Alizai on a reconnaissance to the 
TobaPlateau on the north of the Pishin Valley. The first camp, Arsala ka 
Masjid lOi miles from Alizai, is in a MZflf about half way up the pass; 
9 miles further, on the top edge of the plateau, at an elevation of 8,000 feet, 
they camped at Mandaii, which is the name of the district and stream, 
thouo-h there is no village. Two marches further on they reached Haji 
Khan ka the extreme north-east point of their route. The country 

passed through is at first undulating, running into hilly towards the 
north Major Campbell remai-ksthat the name of ivhat is eaUed “ Toha 
Peak” on the map is ‘ Kand.’ The expedition marched back through Kakar 
Toba into Aebakzai Toba, going via Sabur, Drajandar, Kurak, Gwal (one 
of Captain Holdich’s points) and Ghan Oba, where they eft the hilly ground 
and entered the open plain country called ‘ Tobin,’ which hes west of Toba 
and borders the Kadanai Valley. It is the more extensive plateau of the 
two but water is scarce. Hence they went to Sina across the plain wer the 
ridge of the Khojak Hills (north of Pass) and down the Bogra I ass mto the 
plain of Kadanai.' Lieut. Gore says the upper part of the into 

Kadanai is very steep and bad for camels for about I mile, alter that it 

is a good road. 



Major-General BiddulpFs Bonte. 
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The expedition was to go a short way up the Kadanai Valley, then up 
another road into Tohin, returning to Pishin by the Arambi Valley, quite 
a different route to that they went by. 

The results of the Survey with this Column up .to the end of May 
may therefore be summed up as follows : 

Eoute Surveys from the Bhundowali Post to near Lehri, and from 
Badur to Girishk, 

Survey of the Bolan Pass and neighbourhood. 

Survey round Quetta. 

Survey of the Pishin Valley and reconnaissance of the Shorawak 
valley. 

Eeconnaissance of the Arghandab and Arghasan Valleys from Kanda- 
har to Khelat-i-Ghilzai. 

Survey round Khelat-i-Ghilzai. 

Surveys round Kandahar. 

Survey round Girishk. 

Survey of the Khakrez Valley. 

Eeconnaissance of the Kadanai Valley and survey of the Thai Chotiali 
Eoute. 

Eeconnaissance of the Toba plateau and neighbouring countxy. 

Caj)tain Heaviside has given the approximate latitudes, longitudes and 
heights of the following places on the Thai Chotiali Eoute, based on Captain 
Eogers’ values, viz . : — 

Lat. I^ong. 

Takatu, east peak highest, 30° 24' 13^^ 67° 6' 15^' 

Chiltan, southern peak, 30° T 11'' 66 48 42 

Khojak, east point, 30 51 38 66 33 54 

Kwaja Amran, 80 89 30 66 24 45 

Height of Quetta 5,500 ft. 

The heights are aneroidal, and the passes are probably made a little 
too high. 

Lat. 

Khushdil (Pishin Valley), 30° 42' 


Siiranari Pass, 

Balozai, 30 38 

Metrazai Pass, 30 45 

Ushtarah Pass, 30 86 

Momangai Pass, 30 34 

Chimjan, 30 34 

Ningan (Bori Valley), SO 27 

Anambar Gap, 30 21 

Chamalang Valley, 30 9 

Hanukai Pass, 

Han Pass, " 

Nahar Kot (Lugari Barkhan), 29 46 


Long. 
67" 5' 


67 18 
67 30 
67 32 
67 42 

67 57 

68 23 

69 2 
69 26 


69 27 


Height 5,100 ft. 

7.000 „ 
6,300 „ 
^,100 „ 

8.000 „ 

8.500 „ 
7,200 „ 
5,350 „ 
3,800 ,, 

3.800 „ 
4,400 „ 

4.800 „ 

3.500 „ 
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Chimjan as above, 30° 16' 6S° 17' 

Smalan, 

Sagawe, 30 17 68 20 Height 5,500 ft. 

Baghao, 30 16 68 29 4-, 800 „ 

Belli, 30 9 68 35 3,900 „ 

Tal, 80 1 68 48 3,200 „ 

Chotiali, 30 2 68 54 3,300 „ 

Baramzai, 29 59 69 14 3,750 „ 

bTahar Kot, as above. 

Ealozai and Metrazai are in the Snrkhab ; the latter place being on 
watershed at the head of the Surkhab and Zhob Valleys. 

Since the above values were determined, Mr. W. C. Price has carried 


a triaiigulation from the Indus Valley Series across the Sind desert and 
up to Quetta. This connexion will enable the fair maps of Southern 
Afghanistan to be compiled on a base as rigorously accurate as other por- 
tions of the Survey of India. 


II. Kttratvi Valley Oolxjm]^. 

The Kuram Valley Force, under Major-General Boberts, c. B., v. c., be- 
ing smaller than the others, the Survey operations have also been on a less 
extensive scale than those with the other two columns and have been con- 
fined almost entirely to the Khost, Kuram and Hariab Valleys. From 
November 1878 to March 1879 Capt. Woodthorpe, b. e., was the only 
officer of the Survey of India present with the Column, but Lieut. Manners 
Smith, Adjt. of the 3rd Sikhs, was attached to the Survey party in Novem- 
ber to accompany and assist Oapt. Woodthorpe, and in March Lieut. Gerald 
Martin, of the Survey of India, also joined the party. 

Capt. Woodthorpe had the great advantage of being in close and 
direct communication with Genl. Boberts and of accompanying him on all 
expeditions and reconnaissances, and thus had every opportunity for 
seeing and surveying as much of the country as was practicable under the 
circumstances. 

Capt. Woodthorpe accompanied the Force in the rapid advance in 
November 1878 from Thall to the Peiwar, partly along the right bank of 
the Kuram Biver, md Kapianga, Ahmed-i-Shamu, Esor, Hazar Pir, the 
Barwaza Pass and Kuram, plane-tabling along the route. He took part 
in the military operations of the 28th November and 2nd and 3rd December, 
and had a very narrow escape during the action on the 2nd. 

He had gone forward with the advance when they reached the stock- 
ades on the Spin Gawai at dawn ; and when all the enemy had been driven 
out he returned with a message from Colonel Brownlow of the 72nd to the 
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General, who asked him to take back a reply. He ^vas returning by the 
route he had just traversed, quite alone, and had left the breastwork wdiore 
the rest of the 72nd were sheltering about 48 yards in rear, when he saw- 
some 80 men occupying the crest within a few yards of lii-m, and in the 
grey light he mistook them from their dress for some of the men of the 
Force going up in support of the advance, and, on the other hand, the enemy 
did not recognise him till he was within 6 yards of them and then fired upon 
him. A bullet struck him on the left side, completely carrying away the 
whole of the wood of his pistol stock, tearing his clothes, singeing his side 
and driving a of his clothes into the middle of the note-book in his 

breast pocket and spoiling several sketches. 

He fortunately succeeded in regaining the breastwork amidst a storm 
of bullets, notwithstanding that he tripped and fell heavily down-hill about 
half-way. 

After the battle be made a reconnaissance of the scene of action. He 
then went on with the Fox*ce into the Hariiib Valley, marching and plane- 
tabling through Ali Kheyl and Eokian, and was able to well delineate all 
the valley and as far as Eokian. From Eokian be was only able to carry 
on a route survey to the Sbuturgardan, the valley being too narrow to 
admit of plane-tabling, and visits to ])laces on either side -were impossible. 
He w'as able to fix the Sbuturgai’dan with sufficient accuracy and found it to 
bo a good deal south-east of the position assigned to it on sheet Ho. 4 of the 
Atlas of India. The river a few miles above Eokian runs north-east from the 
Surkai Kotal instead of rather south-east, as in the map. Capt. Woodtborpe 
says that the old map is exceedingly accurate as far as the Peiwar, on the north 
hank of the river, but he has been able to improve it a little. On return- 
ing to Ali Kheyl, he visited the Matungeh Hill, a peak about 41 miles 
north of Ali Kheyl, about 12,900 feet above the sea, Ali Kheyl being 7,300. 
From Ali Kheyl he returned with the Force, marching and plane-tabling 
through Cliapri and Karaia in the Mangal country, to Kuram. On pass- 
ing through the Mangior defile between Chapri and Kuraia on the 13th 
December, the baggage and rear-guard were attacked by Mangals. 

Shortly after the return of the Force to Kuram, Capt. Woodtborpe 
and Lieut. Smith visited the Safed Koh, riding out from Kuram to some 
villages called Zei’an, where they picked up a Turi guard, having also some 
Gurkhas with them, and also had to change their mules for coolies, as they 
■were told the mules could not go very far. They had, however, to take 
on the mules belonging to the Guard, as sufficient coolies were not procur- 
able, and these mules got up within 2000 feet of the pass and would have 
gone right up, but there was no camping-place further on till the ridge 
was crossed and the road had descended again some distance tow«ards the 
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plains. Tlie route they followed was the regular Jelalabad road up which 
the Turi mules always go. They niet a large number of unarmed traders 
coming in from Jelalabad. They reached a point about 13,600 or 14,000 
feet highj but could not reach the highest point— Bodin Peak. The ridge was 
Ycry steep and difficult and the path over snow-fields. From the point they 
reached they had a good view of the Fort at Kuram and all the peaks 
towards Khost. It was bitterly cold u|) there but they got angles to all the 
peaks they granted. 

Early in January the Survey party accompanied the expedition into 
the Khost valley, marching md Jaji Maidan, Bakk Akubi to Matuii. From 
Matiin Gapt. Woodthorpe explored the valley to the west, in the direction 
of Began, and also accompanied a signalling party to a hill on the water- 
shed between the Shamil and Toehi rivers, near the small Waziri village of 
Nandir, and commanding an excellent view of the surrounding country. 
From this point heliographic communication was established with Bannu 
and Hazar Pir. On the 27th January the Force left Matiin, marching 
back to the Kuram via Sabari, Esor, Hazar Pir and Ibrahim zai. Dur- 
ing this expedition the greater part of the Khost valley was surveyed and 
mapped on the i inch scale, the part wanting being at the extreme west. 

After the return from Khost the survey party was engaged in making 
a route survey with plane-table and perambulator of the new road to Thall, 
vid Ibrdlunizai, Hazar Pir and Ahmed-i-Shamu ; Capt. Woodthorpe also 
visited the Shobakgarh Eange and fixed the position of the pass through 
that range to Khost. 

About the middle of April the Survey party accompanied the Force 
to Ali Kheyl and remained there, surveying in the neighbourhood of the 
Peiwar, till the end of the month, the snow being about 18 in. deep on the 
hills at the time, and the weather very stormy and unfavourable for work. 

Capt. Woodthorpe, aceompanied by Lieut. Martin, paid a second visit 
to the Matungeh Flill, near Ali Kheyl, but they were disappointed in not 
being able to see and communicate with Gandamak, for which purpose 
signallers had accompanied them. Tliey had a fine view, seeing far away 
into the j)lains near Ghazni and also to the vShutargardan Kotal. The last 
1500 feet of the ascent was very trying, on account of the snow with which 
the hill was covered and a biting cold wind that was blowing at the time, 
but notwithstanding this they managed to get through a good deal of 
work before returning to camp in the evening. 

At the end of April Capt. Woodthorpe and Lieut, Martin went from 
Ali Kheyl vid Belut to make a reconnaissance of the Lakarai Pass at the 
request of General Eoberts. 

From Belut the road lay along the bed of the Lalidar or Karidar stream 
20 
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for some seven or eight miles, passing between thickly- wooded spurs of the 
mountains. It then winds up the spurs townards the Kotal, among 
the pines and here begins to be, somewhat steeper, irntil it arrives at a small 
saddle frorn which to the Lakarai itself the slopes are somewhat slighter. 
From a little below this saddle to the Kotal the snow %vas very deep, 21- 
to B feet. On the north side it was deeper still, and sometimes lies 7 to 8 
feet thick. The height of the Kotal is about 10,600 feet. 

They crossed the Kotal and continued some little distance down to 
where they could get a fairly good view of the river-bed and the villages 
below. The part of the road near the Kotal is called Mangal Tangi and. 
the villages in the valley are Gahar Mangal. They are Taghan, Langar 
Kila, Sirkoti and Nazir Mahomed. 

The nearest is Taghan, about live or sis miles from the Kotal, and is a 
fairly large village. They were unable to go down to this village, partly 
because it was getting late and partly because the villages were unfriendly. 
They could see the tops of the Jizin and Jagdalak Hills and, as at Matun- 
geh, some of Major Tanner’s points, but the height of the Safed Koh 
on the right and the hilly nature of the country in front prevented their 
seeing Gandamak or Jagdalak. Lieut. Martin was also able to see the 
other side of the Safed Koh and so check, correct and add to the work he 
had done at Matungeh. The \veather was very cold with a wind which 
almost made their lingers too numb to draw. Lieut. Martin gives a very 
graphic description of the beauty of the scenery, -which he describes as 
quite Alpine. 

During the month of May reconnaissances were made to the Sirkai 
and Shuturgardan Kotals ; to the Zarrazod Peak, near the Mangior Pass ; 
to the Istiar Pass and head of the Mangior defile, looking over the Ahmed 
Kheyl country j to the Kafirtaga Hill and to the Naktek Peak, over the 
Ahmed Kheyl and Lajji country, , on which occasion a good deal of work 
was done and the positions of the Ahmed Kheyl and Lajji villages fixed, 
and a good deal of the topography between Ali Kheyl and the principal 
part of the Kuram sketched in as well as the ranges and principal water- 
courses on the opposite side. 

Lieut. Martin gives some interesting details regarding the course of 
the Kuram river. Thei^e are two principal sources. One rises near the Shu- 
turgarclan, Hows east and then south ; the other rises in the Peiwar range, 
flows west and meets the former at Ali Kheyl and continues along with 
it in that direction until it arrives at the Ahmed Kheyl great village. 
Hei’e the bed narrows and the closeness of the rocks gives it the name of 
Tangi.” This is the spot where the river suddenly turns south into a 
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mountainous land ; and here the Ahmed Kheyls have a fort and stop and 
rob travellers to Ghazni or those going hj the Spiga Kotal to Kabul, and 
on this account (so he was informed) this road, though the best and shortest 
to Ghazni, is generally avoided. The IJmar and other hill streams here 
join and all flow together through a very mountainous rugged country. 
This part of the Kuram then turns sharply eastwards and flows on to- 
wards Kuram itself. In this portion of its course myriads of mountain 
streams and torrents feed it and thus it increases in size rapidly. From the 
joining of the All Kheyl and Umar until it comes into the Kuram Yalley 
its course is through a very mountainous country inhabited by various 
robber tribes, Man gal, Ahmed Khejd and Lajji. 

On the 20th June Capt. Woodthorpe and Lieut. Martin, accompanied 
by other officers of the force and a party of signallers, ascended the Sikaram 
Peak (15,600 feet) on the Safed Koh, which had been already ascended 
by Mr. G. B. Scott, of the Survey, attached to the Peshawar Cokiiiin. Un- 
fortunately the clay was hazy and they were unable to see or clo so much as 
they, had expected. 

The area surveyed by this i>arty may be roughly estimated at 4,500 
square miles and has been mapped and published on the scale of 4 miles to 
an inch. 

III. PESH.1WAB COLTJMK. 

The Survey operations with the Peshawar Column, though not exten- 
ding over such a length of country as those with the Quetta Column, have, 
perhaps, been more in'od active in new work, owing to circumstances having 
permitted a more complete survey of the country on either side of the 
route traversed by the Force than could be accomplished with the Quetta 
Column. 

Five officers of the Survey Department — Major H. C. B. Tanner, 

B. s. c., Capt. E, W. Samuells, b. s. c., Cajit. E. P. Leach, e. e., Capt. 

C, Strahaii, e. e. and Mr. G. B. Scott, were emj)loyed from time to time 
during the occupation of the country by the British trooj^s. 

Of the operations connected with the earlier part of the campaign, 
the information furnished by the Survey Officers is unfortunately scanty. 
The results, however, speak for themselves. 

Major Tanner completed a Military reconnaissance of the country 
between Jamrud and Jelahibiid on the scale of 1 mile to the inch. Nearly 
the whole of the portion between Jamrud and Dakka, ineiuding tlm 
routes taken by the three brigades, was surveyed on the 2-inch scale by Mr. 
Scott, and afterwards reduced to the i-inch scale in Major Tanner’s office. 
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Major Tanner also made a reconnaissance on tlie scale of 1 ineli to 
the mile of the hills lying to the immediate south of Dakka. 

Capt. Samiiells greatly distinguished himself at the taking of Ali 
Masjid by carrying on his surrey under a heavy fire. Tery shortly after- 
wards be "Was attacked with typhoid fever and died at Peshawar on the 
21st December, 1878. 

Between the 1st ISTovemher and 5th Fehriiary, Mr. Scott had nearly 
completed a plane-table survey of 320 square miles-lying between Lat. 33^ 55^ 
and S4F Long. 7r and 71® 30', comprising most of the country south 
of the Kabul river between Dakka and Fort Michni to the north, and 
in the neighbourhood of the Khyber and Bazar Yaliey to the south. 

He was then called on by Major Hastings, the Deputy Commissioner 
of Peshawar, to survey the portions of the Shinilo and Hyder Khan 
Kafilah routes to Dakka which he had not been able to complete before, 
and also to survey certain additional portions of the Kabul Diver. Whilst 
engaged on this work he and his party, which consisted of a few halasliis 
and a guard of 20 Sepoys and 2 non-commissioned officers of the 'SDh 
Panjab, N. I., were attacked by a strong party of Momunds and a hand-to- 
hand fight ensued, Mr. Scott displayed great gallantry, coolness and good 
judgment on the occasion, and probably saved the whole party from de- 
struction, as has been cordially acknowledged by the Panjab Government 
and by His Excellency the Viceroy and Governor- General in Council. 

Capt. E. P. Leach, u. E., joined the Force in January and did good 
service for about two months in surveying the Biizar Yaliey and a good deal 
of the country round Jehilabad, chiefly in the Shinwari country on the 
nortliei’ii slopes of the Safed Koh, He was attacked on the 17th March 
by some Shinwaris, while surveying near the villages of Maidanak and 
Girdi, and received a severe wound on the arm, which obliged him to return 
to Peshawar. 

Capt. Chas. Strahan, b. e., replaced Gai>t. Leach in April and was 
employed in surveying the country in the neighbourhood of Safed Sang 
and to the north of the road between that place and Jelalabad, 

On the occasion of the first expedition into the Bazar Valley by the 
Column under General Maude on the 20th and 21st December, Mr. Scott 
accompanied the Force and surveyed along the route. During the second 
expedition of the 24th January and subsequent days he again accompanied 
General Maude’s Column met Burg to China and completed a survey of the 
eastern part of* the Bazar Valley and the scene of action towards Bara, 
while Capt. Leach, who accompanied General Tytler’s Force from Basawal 
'Via Chunar and Sisobi to China, returning from China to Dakka over the 
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Sisobi Pass rid Cbnnar, did a good deal of survey in the western part of 
the valley, and was able to fill in a considerable portion of the hill tract 
between Dakka and the Sisobi Pass, the position of which was accurately 
fixed, , , 

While the Force remained in the valley no surveying beyond the 
immediate vicinity of the camp at China could be undertaken, nor any 
exploration made towards the Bara and Tirab Talleys, the Zakha Kheyls at 
once opposing the advance of any reconnoitring parties in those directions. 

Capt. Leach remarks, as the result of observations on this expedition, 
that the passes over the Safed Koh apparently exist at intervals of 5 to 10 
miles, and the one they crossed — the Sisobi — was under 5000 feet and a 
comparatively easy one for camels. 

The higher ranges of the Safed Koh are fairly wooded, but the Kabul 
river runs through a bare stony jflain from Jelalabad to the Khyber, and 
cultivation is very limited. 

The most notable feature of the country is the elevated valle 3 'S which 
are composed entirely of beds of conglomerate brought down from the main 
ranges, and which rise gradually several thousand feet before the steeper 
slopes like those of the Himalaj’-a commence. It is difficult to exp)lain the 
formation, but it presents all the appearance of a sudden disintegration of 
the mountain ranges by volcanic action, the drainage lines cutting out 
broad channels in the most erratic manner over the deposit thus formed, 
and the spurs apparently having been half -buried by the immense masses 
of loose stone. 

The route between Bakka and Jelalabad was surveyed by Major Tan- 
ner, the survey comprising nearly all the country between the road and the 
Kabul river and the villages 2 or 3 miles to the north of the river, and it 
was afterwards added to, chiefly towards the south, by expeditions from 
Jelalabad. 

Capt. Leach, writing in January of the route between Dakka and Jehi- 
hibad, sa 3 ^s that the country is disappointing and the fertile valley of 
Jelalabad, so far as he could see, was a myth. There are few trees and 
for several miles to the south of Jelalabad there are undulating i^aiiges of 
low hills with broad expanses of waste land covered with stones. This is 
the character of the road the greater part of the way from Dakka, and the 
tract of country it passes through is to all appearances a continuous river- 
bed. Bound Jelalabad itself there is a certain amount of irrigated culti- 
vation, but the camp and roads were deep in dust and there is absolutely 
no vegetation on the hills. 

Various attempts were made to explore the hitherto unknown tract of 
country lying along the northern slopes of the Safed Koh range to the 
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south of the Kabul river between Basawal and J elahibad. Begarding this 
tract Capt. Leach says the valley proper extends about 10 miles on the 
southern side of the Kabul river and is fairly level, then comes a belt of 
low broken bills inhabited by the Shinwaris and then the main sjmrs of 
the Safed Koh Bange which, in many cases, run nearly parallel to the main 
range and not at right angles, as shewn in existing maps. 

The first of these expeditions was made by Major Tanner and Capt. 
Leach to the Shinwari village of Mazina, 14 miles south of J elalabad, witli a 
view to proceeding as far as possible towards the slopes of the Safed Koh 
and surveying the entrances to the Papin and Ajam passes ; but as the 
Khan of Mazina refused to be responsible for any further advance into 
Shinwari country, the expedition had to be abandoned. Major Tanner was, 
however, able to fill in the drainage and low hills between Hada and Mazina, 
and he remarks that the country between Hada and the Mazina upland is 
intersected by numerous watei^courses all paved with round boulders. The 
plain and broken ground between them is also thickly strewn with shingle 
and boulders, but after ascending a slight pass to the east of Za Khel, they 
suddenly found thenivselves in a beautiful plain highly cultivated and with 
forts and clumps of trees on all sides. The Safed Koh wore but 10 miles 
oft*, with the valleys and slopes covered with beautiful pine forests. Be- 
tween them and the foot of the mountains intervened more shelving stony 
ground with undulations that hid the cultivated lands of Deh Bala (the 
high village) from them. The cultivated lands stretch from Mazina north- 
w^ards to Sher Shah and almost reach the arid tract near the Chorazali road, 
Mazina is some 1200 feet above Jelalabad. 

Early in March Capt, Leach received permission to survey over the 
old route between the Safed Koh and the Kabul river, followed by Burnes 
in 1839, confining his operations to the country eastward of Mazina. His 
first halting-place was at the Fort of a friendly Khan, 13 miles south of 
Jelalabad, and he had intended marching to Marhaiz, 9 miles further south 
and within 4 or 5 miles of the foot of the Safed Koh proper, whence he 
would have been able to get up to the lower spurs and snow-line, Marhaiz 
itself being 4000 feet ; but as the Khan who escorted Capt, Leach said they 
would be certain to he attacked if they camped at Marhaiz, he changed his 
plan and went to his old camp at Mazina, where he had another day's work 
in the same direction and managed to get near enough to fix all the Shin- 
wari villages at the foot of that particular part of the main range. 

Capt. Leach says the country is a difficult one to sketch without actual 
survey. 

The main range is easy enough and its features tolerably regular, but 
the lower slopes are completely buried by a glacis of low broken xnasses of 
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conglomerate and sandstone, so that the gorges to the passes and all the 
deiiles are invisible till one is close to them, and nearly all the villages are 
quite out of sight. These lower ranges are generally detached and the valleys, 
or daras^ are several hundred feet below them. He followed one of these 
daras down to its junction with the Kabul. For mile after inilo they 
passed through a continuous belt of cultivation, thickly studded at every 
quarter of a mile with tidy-looking forts and showing every sign of com- 
fort and prosperity. 

Ascending either bank of the stream one passed at once from fertility 
to absolute barrenness, and a few miles away from the dara it was almost 
impossible to make out its course or to trace its windings through the Mils 
to the foot of the range. 

On the 17th March Capt. Leach was surveying the slopes of the 
Safed Koh in the neighbourhood of the Shin waii villages of Maidanak 
and Girdi, from 16 to 20 miles south of Barikhab, when he was attacked by 
the villagers and after a hard fight succeeded in withdrawing his party 
and the military escort. In the coimse of the fight Capt. Leach was 
severely wounded by a sword-cut in the left arm, Lieut. F. M. Barclay, who 
was in command of the escort of 45th Sikhs, received a %vound which 
proved mortal, and two men were killed. 

A few days afterwards an expedition under General Tytler was sent 
from Barikhab against the Shinwaris who had attacked Capt. Leach, Major 
Tanner and Mr. Scott accompanying the expedition as Surveyors. Major 
Tanner visited the scene of the encounter and was able at a height of 
4,800 feet to see many points north and west of Jelalabad that he had 
never before seen, especially the Hindu Kush near Bamian, and the same 
range north of his position. He finds that Fardjgaii is not at the foot of 
the Hindu Kiish, but at the foot of one of its spurs. 

Mr. Scott also accompanied General Tytler to the attack on Heh 
Sarak, and on this expedition and that to Maidanak made a reconnaissance 
of about 120 miles of Shinwari country and the neighbouring slopes of the 
Safed Koh. 

The long halt of the Army at Jelalabad enabled the Survey Officers 
to make the most of such opportunities as they had for completing the survey 
of the almost unknown country around, but as a rule they were unable 
to proceed further out than the limit of a day’s ride out and in, and this 
prevented them from extending their explorations so far as they would 
have been able to do under more favourable conditions. 

During December and January the survey operations in the neighbour- 
hood of J elalabad were much hindei’ed by a persistent opaque brown haze 
which entirely blocked the view beyond a few miles. Luckily Major 
Tanner was able to fix his position the very morning of his arrival; other- 
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wise lie would not have been able to determine the true position for several 
weeks, xind this was of the more importance hecause Major Tanner found 
tluit the position assigned to Jelaldbad on existing maps was erroneous and 
thatlts true position is Lat. 2d\ Long. 70° 30', instead of Lat. 24', 
Long. 70° 2G'. 

To the eastward, north of the Kabul river, Major Tanner accompanied 
an expedition through Kama into the hilly country beyond Girdao. Kama 
is described as a thickly-inhabited alluvial tract, intersected everywhere 
by canals and studded with many fortified villages and forts. 

Major Tanner surveyed the course of the Kuiuir river for about 15 
miles from its junction with the Kabul river, and filled in the country to 
the north of Jelalahad between the Kunar river and the Kabul and Lugh- 
man rivers, known as the Dasht-i-Garnheri, a waterless alluvial sandy 
plain, together with the hills to the north of it, to a distance of IG to 18 
miles from Jelalahad. 

Major Tanner was also able to make a rough sketch of the Kunar Valley, 
filling in the names from native, information. The course of the Kabul 
river, westward from Jelalahad beyond the Daronta Pass, was laid 
down to a short distance beyond its junction wdth the Liighman River, 
about 14 miles from Jelalahad, and Major Tanner found that this part of 
the country was very erroneously delineated on the old map, the course of 
the Kabul River being placed many miles too far north. 

On the occasion of the expedition to Lughman under General Jenkins, 
the Lughman river was traced by Major Tanner and Capt. Leach as far as 
Trigarhi, 2G miles from Jelalahad, and a fair survey was made of the 
Lughman Valley from the Daronta Pass to the junction of the Alishang 
and Aiingar Rivers. A more extended sketch, based upon trigonometrical 
points, was also obtained of the surrounding hills and heads of the above 
river valleys and extending westward to the Bad Pukht and Tang-i-Shaidan 
Passes. Observations were taken from a point 4,200 ft. on the Panchpai 
Range. The forces met with no opposition, and Major Tanner says that 
the people came in crowds round his plane-table, curious to see the English. 
He found the Tajik or Kunar language prevalent. 

Accompanying a column under General Maepherson, Major Tanner 
smweyed the country between JelalabM and Bahram KhaiPs Fort, going 
via the Tatang Pass, over the end of the Slab Koh Range, and returning 
along the foot of that range to Jelalahad via the Lakki Pass. 

Previous to the advance of the army Major Tanner surveyed and fixed 
the course of the Surkhab River as far as Sultanpur, with all villages and 
many forts, thus completing the survey one march on the road to Kabul 
with all the country to the north of it as far as the Siah Koh Range, 
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On a sub sequent occasion Major Tanner went to Sultan pur and sur- 
vejXH-l a strip o£ the country south of the road, meeting iiotiiing but a waste 
of stony hills and deep ravines. Low hills to the south prevented his see- 
ing the cultivated tract and villages under the Safed Kob. It had been 
intended that lie should survey Burnes’ old route between Fathialiad and 
Chapriar and also that he should, if possible, visit and report on the bridge 
over the Surkhab river near G-andamak and also visit tlie old British eanton- 
meiit at Kaja, but unfortunately heavy rain stopped tlie work and the 
party were obliged to return to Jelahibad. 

On the advance of the army to Ganclamak, in April, Major Tanner, 
Gapt. Strahan and Mr. vSeott accompanied the ITorce and surveyed the road 
to Gandainak and the country north and south of it between the Surkhab 
and the Safed Koh, Capt. Strahaii taking the northern portion and Mr. 
Scott the southern. 

In the reconnaissance to Gandamak Bridge (Safed Sang) Major Tan- 
ner found that the topograpliy of the old map was very inaccurate. The 
general slope of the Surkhab is about 200 feet per mile and in one part 
the gradient of the plain which reaches to the foot of the Siah Koh was a 
great deal more, hence the unexpected bends and turns the streams make 
in a country covered with ridges and hillocks, where the southern edge has 
been ujdieaved in moderately late times. 

Major Tanner also made a reconnaissance to the Wara Gali Pass, over 
the Siah Koh Range, extending as far as the watershed. The pass is easy 
but rocky. The slopes of the Siah Koh are craggy and have only sparse 
scrub for about half a mile. Unfortunately the weather at the time was 
bad and no observations could be made to peaks to the north. 

Capt. Strahau’s 2 >artieiilar work was the survey of the country between 
Safed Sang and the Surkli Pul and he made a really fair survey (much 
more than a sketch or reconnaissance) of about 80 square miles north of 
the road up to the Surkhab and got a good general sketch of the Siah Koh 
beyond, up to the crest of the first range. 

Capt. Straban remarks that the name Safed Sang (white stone) had 
not been written against the camp so-called, because there is no village of 
that name, which refers to some big white stone in the river there. The 
nearest village is Hashim Kheyi. He also remarks that the weather at 
Safed Sang at the end of April was very changeable, one day high wind 
with dust, then cold wind with rain or hail, the3i a hot sultry day, the 
latter being the rarest and the other two about equal. The thermometer 
rose from Sf to 95*^ maximum, and was about 58® minimum. 

The valley at Safed Sang is of no great width, and all the low ground 
within easy reach of camp was mapped by Capt. Strahan with very fair 
21 
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accuracy and detail. From four stations round about be was able to fix al- 
most every prominent point in tbe Safed Kob and Siab Kob and also in the 
Karkacha range some 25 miles to tbe west. 

As soon as be beard that the troops were likely to return to India, 
Capt. Straban sent Mr. Scott to tbe Safed Kob with instructions to get in 
all tbe sources of the Surkbab as far as possible, and to fill in all up to that 
river south of the road which will form tbe limit of the Survey. He him- 
self started for tbe Siab Kob and did two days’ good work from two peaks 
from which be bad a most extended view. From tbe first be could see 
beyond Kabul and the Hindu Kush, somewhere near tbe Khevak Pass, but 
tbe high peaks there and about Kobistan and Panjsbir were cloudy. From 
tbe second peak be could not see in tbe Kabul direction, but picked up 
some peaks on tbe Hindu Kush and got second rays to two i3eaks in 
Kafiristdn, somewhere about tbe sources of tbe Alisbang and Alingar rivers. 
He intended to have visited a third peak but was ordered to go with Capt. 
Stewart of the Guides, to Ali Kbeyl by the Lakarai Pass over tbe Safed 
Koh. This attempt unfortunately failed. 

Mr. Scott got to the top of the Sikaram Peak, on tbe Safed Kob 
(15,622 feet), and did a great deal of good work, observing to one solitary 
peak in the Hindu Ktisb in a part of tbe range unseen by any of tbe sur- 
veyors before, as it was bidden by the Kafiristan bills. 

Tbe total area actually surveyed during the progress of tbe operations 
of tbe Peshawar Column may be roughly estimated at about 2,500 square 
miles, a great part of which is quite new and tbe remainder correction of 
tbe old, incorrect and imperfect surveys. Besides tbe above 1,100 square 
miles were sketched from native information by Mr. G. B. Scott. It has 
all been mapped and published on tbe scale of 4 miles to an inch. 

During bis stay at lelalabad, Major Tanner took tbe opportunity of 
studying many points of interest connected with tbe numerous antiquities 
in tbe vicinity and the languages of tbe people, chiefly of tbe Kafirs. 

At Hada, about five miles south of Jelalabad, be came across a splendid 
subterraneous palace of tbe old Kafir kings, known as tbe Palace of Oda, 
Hoda or Hode Raja, and bad it excavated, finding several beautiful plaster 
beads and fragments. 

He made some study of tbe language spoken north of tbe Kabul river, 
through Kunar, Lugbman, Kobistan &c. He says it has a most perfect 
grammar and is an Aryan language, he thinks very old and pure, and allied 
to that of tbe Kafirs, which be finds to be also Aryan and not Turanian. 
He bad tbe names of several tribes of Kafirs, Sana, Wama, Kantawar, 
Bukiwama, Muliarwama, Sbinogur, Kaliagal, Waigal and Nisbigam. Each 
tribe is said to have a separate language. 

In tbe course of one of bis excursions up tbe Siab Kob be collected 
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specimens o£ five kinds o£ pines. Of these the Chiigoza (edible pine) grows 
at from 7000 to 9000 feet ; the Deodar from 7,500 to 10,500 ; the Paloda 
from about 9,000 to 12,600. A pine with small berries like an arlor mtm 
grows above the deodars. 

Major Tanner had all along been most anxious to avail himself of the 
rare opportunity which offered for exploring the interesting and almost 
unknown country of Kafiristan, and after a great many difficulties was able 
to make a start in that direction with the aid of the Chugani Chief, Azini 
Khan, with whom he had an interview at Jelalabad through the instru- 
mentality of Mir Ahmed Khan, of Shewa in Kunar, and Shaik Hussain 
Khan, also of Kunar. He describes Azim Khan as a handsome, pleasant 
looking man, of ruddy countenance, rather short, but as strong as Hercules. 
His followers also had soft pleasant faces. The chief presented him with 
honey, horns and cheese, and Major Tanner gave him presents of lungis, 
sweetmeats in return ; after receiving these the chief held out his 
hand and protested a lifelong friendship, declaring that his country and 
towns were open to Major Tanner at all times. He promised to take him 
all over Kohistan and to the gates of Kafiristan. 

Notwithstanding the very disturbed state of the country north of the 
Kabul river, and its being in a state of anarchy, in which every man’s hand 
was against his neighbour, Major Tanner started from Jelalabad on the 
evening of the 15th May, disguised as a Kabuli, with six of Ahmed Khan’s 
men and two of his own. After a little difficulty at the ferry over the 
Kabul luver, they crossed the plain of Besud and entered the Paikoh Tangi 
Pass. They walked quickly through the beautiful plain of the Kunar 
Valley and reached Ahmed Khan’s Fort at Shewa, where he was well 
received by the owner. Hardly had they entered the Fort, which is really 
a walled village containing not only Ahmed Khan’s houses but those of 
his retainers and friends as well, than there was a great distui'bance and 
firing of shots caused by the discovery of people coming down on the 
ripening crops, but they were beaten ofE. The next day passed quietly. 
Major Tanner had arranged with the Chugani Chief Azim Khan to meet him 
at Shewa and the chief had been with Ahmed Khan some days, but deferred 
starting owing to the disturbed state of the country. On the next morn- 
ing, at dawn, a large party of Ahmed Khan’s enemies, hearing of Major 
Tanner’s arrival and of that of their enemy Azim Khan, attempted to sur- 
prise the Fort, but Mir Ahmed Khan having been informed beforehand of 
their intentions had taken precautions and they were driven off with the 
loss of three men. 

Major Tanner took advantage of the defeat of these hostile clans to 
make a start before they could collect again and, all arrangements being 
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complete, he set oft in the evening with five Chiignnis, three of his own 
men and Azim Khan. The greater part of the road led along the hank of 
the Ivunar river, which they left at Isldinpur, and then coniinenoecl the 
ascent of the sloping terraces near the hills. 

When near Biidiali, being apprehensive of meeting enemies of Azim 
Khan and Ahmed Klian, as they had been all along the route, they made 
straight up the face of the hill near that town. These bills are absolutely dead 
and barren, but at about 800 feet they found tufts of grass and at 1000 feet 
a scrubby bush. In the morning they went down to the bottom of the 
range they had been climbing all night and then ascended another ridge^ 
the hills changing in appearance as they climbed ; at first a bush or a tree, 
then a wild olive, and, after going up some 1,500 feet, some green grass and 
a bush that bore some pleasant-tasti og edible berries. The crest of this 
ridge was nearly 1,800 feet from the base and after proceeding along it for 
about an hour they reached one of Azim Khan’s hamlets and rested there. 
The hills around were steep and craggy and supported stunted oak, wild 
olive &c., and at the rude huts there were clusters of date trees. 

Major Tanner remarks that these are the only date trees he has seen, 
so high as 4,500 feet, except those which grow at some places on the high- 
est crags of the Western 0-hauts ; but while on the Ghaut the fruit ripens 
about May, these trees showed no signs of buds even in that; month. 

Starting again, they followed the valley which rapidly ascended till 
they made the crest at 5,300 feet, and there they looked down on to Shdlut, 
about 1000 feet below them, and near the upper end of a narrow but high- 
ly cultivated valley. Shuldt was reached at sunset, and Azim Khan advised 
Major Tanner to pass himself off as a Khan from Kabul travelling to see 
the country, for the village was inhabited partly by his men and partly by 
another tribe. His Kabuli disguise had been hatef ul to him all along, but 
he was glad of it now because the people in a friendly sort of way came and 
sat down and moved about among the party at their pleasure. He was 
given food, a chupatti and a piece of cheese, but was too much fatigued to 
eat much. After a good sleep they went off early in the morning and 
ascended the pleasant valley of Shuliit. Oaks and olives clothed the sides 
of the hills and carefully-terraced fields were ranged along the sides of the 
streams. The notes of parrots, blackbirds and cuckoos were bear'd and little 
birds twittered in the branches. They crested the head of the valley at 
7,300 feet and a noble view was before them. On one side Kiiiid and its 
pine-clad spurs and white rounded snow crests, and on the other the Kunar 
valley, and beyond it the Bajour and Momund Hills. Below these were 
the terraces of Aret and just above them the chief town of that name, just 
clinging to the sides of a steep spur. Besides the chief town were smaller 
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ones in different parts of tlie valley. Every possible spot was terraced, and 
there did not seem room for another acre of cultivation in the neighbour- 
hood. 

They had a descent of over 2000 feet, and at 5,200 reached the beauti- 
ful mountain torrent that waters the cultivation. Grossing it by a wooden 
biddge, they passed under groves of walnuts and along the edge of delight- 
ful terraces of waving wheat. There was foaming and rushing water evei’j- 
wdiere, and creepers and ferns grew in the crevices of the rocks, and on the 
flatter parts of the craggy spurs grew oaks and wild olive. Houses built 
partly of wood and partly of stone, with flat roofs and carved supporting 
posts and bearers, were situated here and there, sometimes in groui^s and 
sometimes singly on the most exposed positions. The chief Azim Khan 
conducted Major Tanner to a house some 200 feet above the stream and 
about half a mile from the chief town. Up the valley, looking past walnut 
groves, terraces and hamlets, he could just see the round snow peaks of 
Kund, rising out of the black pine forests that clothe the mountains from 
7000 to about 11,000 feet. Below were groves, scattered houses and the 
roaring torrent fed by the snows of Kund. Erom all he could gather this 
collection of villages does not much differ from those of the Kafirs who 
build partly of wood and partly of stone. 

Major Tanner says of the principal village that the houses are piled 
one above another, and every beam, doorway and shutter carved in a most 
elaborate manner. The designs are crude, it is true, but such a mass of 
carving he had never before seen anywhere. 

In the principal town there are many hundred houses, and in the whole 
group be was told there were 1000, and this cannot be over the mark. 

Major Tanner’s arrival caused a disturbance on the part of the inhabi- 
tants which was only put down by the Chief’s authority. He is all power- 
ful and his word appears to be law. 

In Aret, the largest Ghxigani colony, there is no haniya, so that the 
people have to take their goods two days’ journey before they can find a 
market. 

Major Tanner found Ghdganistan more extensive than he had been 
given to understand it was. What the number of the tribe may be Azim 
Khan could not say, but in the valley of Aret alone, there must be at least 
5000 and they have many villages, or rather the heads of many valleys, 
the lower portions of which are inhabited chiefly by the Safis, the heredi- 
tary enemies of the Chuganis. The Safis are Afghans and the Chiiganis 
in Major Tanner’s opinion are converted Kafirs. He liked the Ghiiganis ; 
they are a quiet set, said to be faithful to their masters and true to their 
engagements. They are brave and well-disposed towards the English and, 
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Major Tanner thinks, would probably offer a good field for recruiting 
amongst a hardy race who have no sympathy with the Afghans. 

Major Tanner says that Azim Khan’s wife and children moved about 
among them, and did their household duties without any shamefacedness. 
As they came up the valley, all the women greeted the Malik with a smile, 
and conversed without restraint. The young women have very handsome 
features, and some are very pretty but much disfigured by dirt. 

A few days after Major Tanner’s arrival in Aret, he had a bad attack 
of fever, which he got over and, though weak, made all arrangements for 
a final advance, when he had a second and very severe attack to which he 
nearly succumbed and which compelled him, most unfortunately, to aban- 
don his design and return to Jelalabad. 

After an appeal to Azim Khan’s ‘ friendship’, he was allowed to leave 
and was carried off between two poles to Jinjapur, about two days’ journey 
By the kindness of the Jinjapur Malik he was safely conducted by the 
Malik’s two sons and a large armed party, through a hostile country to 
the mouth of the Dar-i-nur, and eventually he reached Ahmed Khan’s Fort 
at Shewa where he was safe, though the Fort was attacked immediately 
after his arrival by an armed party they had met on the road when going 
down the Dar-i-nur. 

From Shewa he went down the Kunar river to Jelalabad on a raft. 

The untoward failure of this expedition is much to be regretted as 
Major Tanner would undoubtedly have been able to throw much light upon 
this little known country had he been able to carry out his plans. 
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Xamrs f>r iv g* ncaa ami new sp< oit-h have an ahkri^k pi. fisrd. 


Ahlabeshumberti, 115 
Almtilon indiciim, 144 
Acanthaspididfc, 38 
Acaiithocoris scahrator, 37 
Acantliosauraarmata, 130 
Agama agilis, 129 
„ aralensis, ib» 

„ (Traxielus) rudcTata, 7^. 

„ sanguinolenta, ik 
Alydidif, 37 

Aiic^Ta appondictilata, 38 
Amsoscolida), 37 
^Antonnclla allmanni, 102 
Antestia anchora, 37 
Antilochus coguebertii, //>. 

„ riissus, ib. 

Aradidie, 38 
Batagur ellioti, 110 
Bclostoma indica, 38 
Belostoniidas, ib, 

Brachyrhynchus membranaceus, Uk 
Biifomelanostictus, 116 
Bungariis cseruleus, 127 
Cabrita j erdoni, 112 
„ leschenaultii, ib, 

Callula variegata, 116 
Calotes versicolor, 114, 124, 125, 126 
Catacaiuhus incarnatus, 37 
Centrotidae, 38 
Centrotypus assainensis, ih, 

Cerberus rhynehops, 1 1 5 
Gcrcopidto, 38 
Gerynia maria, vm\y ib. 

„ tenella, ib, 

ChamaDleo coylonicus, 114 
„ ceylanicus, 125 
Gharasia blanfordiaua, 114 
Ghrysocoris grandis, 37 

„ porphyrxcolus, 37, 38 
Cicadidae, 38 
Gommclinas, 144 
Coreida;, 37 

Cosrnoscarta masoni, 38, 40 
„ megamera, 38 

„ tricolor, 38, 40 


Criceti, 97 

Cricettis (Grieetulus) fulvus, OG 
») „ phaniH, >h. 

Crocodilus, sp., Ill, 119 

„ paliistris, 110, 120 
Gryptotympana recta, 38, 40 
Gucurbitacefb, 144 
Cyclopelta obscura, 37 
Cjmcdon dactylon, 143 
Gynophis belena, 125 
Baboia russelli, 116 
Dalader acuticosta, 37 
Balpada oculata, 75. 

„ varia, 75, 

Bendrophis picta, 110 
*Besnioscypliusliiimilis, 101 
Bindymus rubiginosus, 37 
Bipsas trigonata, 115, 120, 131 
Brace sp,, 128 

„ ^ maoulatus, 129 
Bundubia intemerata, 38 
„ ' maiinifera, 75. 

Byodereus cingulatiis, 37 

Echis carinata, 116, 127 

Eetatosoma, 117 

„ bufonium, 75. 

EdessidfB, 37 
Elunus ceerulous, 146 
Eleusine coracana, 144 
Erayda vittata, 111 
Endondrium raraosum, 98, 103 
Eremias (Mcsaliria) Watsonarui, 127 
Eryx Johnii, 124, 127 
Eiiagoras plagiatus, 38 
Enx:)rcpes guentheri, 123 

„ (TiliquaJ carinatus, 112, 11 

5, maciilurius, ?5. 

„ montxcola, 123, 12 i 

„ subunicolor, 112, U3 

Eurybrachys (P) punctifera, 38 
Eurybrachydidio, 75, 

ElatidiB, 38 
Ger biJlus indicua, 145 
. „ cuviori, 75. 
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Gerridce, 38 
Gharial, 111 

Goluiida mettada, 143, 145 
Gongylopiiis conicus, 116, 124 
Ilalicornaria bipinnata, 100 

* „ plumosa, 

„ saccaria, %b. 

„ setosa, 99 

Halydidas, 37 

Helix (Piectopylis) bracbydiscus, 2 

,5 „ brabma, .3 

^ „ Oglei, id. 

Hemidactylns coctsei, 114, 125 
„ giganteus, 114 

„ lescbenaultii, 113 

„ maculatus, id. 

„ subtriedrus, id, [125 

,, triedrus (? subtriedrus, 124, 

Holcus spicatus, 144 
„ sorgbum, 143 

Homalopsid^e, 127 ^ 

Homoeoceridge, 37 
Homoeocerus jayanicus, id. 

,, niarginellus, id. 

Hotea curculionides, 37 
HuGcbys pMlaBinata, 38 
„ saiiguinea, id. 

* „ thoracica, 38, 39 
Hydropbis coronata, 132 

lapemoides, id, 

„ latifasciata, id. 

Hypsirbina cbinonsis, 130,131 
„ enhj^di’is, 131 

* maculata, 130, 131 

„ plumbea, 131 

Indigofera cordifolia, 144 
„ g'landulosa, id. 

,, linifolia, id. 

Ipbita limbata, 37 
Lacerta guttulata, 127 
„ pardalis, id, 

*Lafoea elongata, 98 
Lagomys, 95 
Limnogoaus, 88 
Lobita grandis, 37 
Ly codon aulicns, 110, 127 
„ striatus, 127 
Mesalina gnttulata, 127 
Mictidse, 37 
Mictis gallina, id. 

„ tenebrosa, id. 

Mus decnraantis, 145 
„ erytbronotus, 97 
„ metfcada, 145 
„ robustulus, 98 
„ rufescens, 97, 98 
„ sylvaticus, 97 
Naja tripudians, 110, 124, 127 
Nesokia iadica, 145 


Odoatopus Bigricornis, 37 
Oligodoa subgrisens, 114, 125 
Onycbocepbalas acutxis, 114 
Opbiops, 112 

„ jerdoai, id. 

„ microlepis, 112, 123 
Pacbycoridas, 37 

Pangsbara tecta, var, iatermedia, 110 
^Parectatosoma, 117 

* „ ecbinas, 118 

* „ bystris, 117 

Peatatomidoe, 37 
Pbysoiaelus calcar, 

„ parvalus, id. 

Pbysopelta gatta, id. 

*Platy pleura insignis, 38, 39 
„ nobilis, id. 

Piectopylis acbatina, 1 
„ bracbydiscas, id, 

„ brabma, id. 

„ pcrarcta, 2, 3 

j, pseadopbis, 3 

„ refuga,'4 

„ sbiroieasis, id. 

„ sbanensis, 2 

„ trilamellaris, id. 

Polypedates macalatus, 116 
Pomponia, 38, 40 

„ tigroides, mr., 38 

Prionaca lata, 37 
Psammopbis condanaras, 126 
„ leitbi, id. 

Ptilomera laticaada, 38 
Ptyas mucosas, 110, 125 
PjuTbocoridae, 37 
Python molaras, 119, 127 
Pyxicepbalus brevicepa, 116 
Bana cyanopblyotis, 116 
„ lymuocbaris, id. 

„ tigrina, id. 

Eedayius mendicas, va7\ 38 
Beduviidio, id. 

Bicania guttigera, id. 

Bicaniidoe, id. 

Biopa albopanctata, 113 
„ hardwickei, id. 

Biptortus pedestris, 37 
Scieroptera splendidula, 38 
Serinetba augur, 37 

„ abdominalis, 25. 
*Sertalarella rigosa, 101 
„ tenella, 102 
Simotesrasselli, 115 
Sitana pondiceriana, 114 
^Smintbus niarginellus, 38 
Spbcnocepbalus tridactylus, 128 
Stellio taberealata, 129 
StracMa crucigera, 37 
Testudo elegans, 110, 119 



Iniess* 


Trttigfmifi fiTrng'mea, 3S 
Tliiraaria, 99 
*' „ coinprcssa, 102 

Tiaroiles vcTsieolor, 38 
Tra dcaeantiaM, 144 
I’rit.niyf.ida*, 111 
IVionyx, sp. 110 
Trojddonotus qiiiiKaiTiciatus, 126 
„ stolatus, 115 
TvpMop.s braniiniis, 114, 125 
Varanus dracfeiia, 120, 121, 122, 123 

„ flavescens, 120, 122 

,, horaldicus, 121 

„ lunatus, ill, 120, 121, 122, 123 


Varanus uabulosii.q, 120 
Velirius malayus, 38 
Velitra rubro-picta, 

Vesbiiis aanguiriosus, lb. 
Vexillurn, 100 
Vulpes llavescens, 90 
Vulpes griflithi, ib, 

„ molanotus, tb. 

„ montana, 95, 96 
Xenurelaps bimgaroides, 131 
Zamenis diadema, 125 
„ fasciolatiis, 115 
ZygTiidopsis brevipes, 1 28 
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